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I .-P R O P E R T IE S  OF METALS

-;’Thc Place of Yttrium and the Application of Ferricyanide Precipitation in 
the Rare-Earth Group. The Purification of Erbium. Jo sep h  K . M arsh (J . 
Chem. Soc., 1947, (Ja n .) , 118-122).— The position  o f y ttr iu m  (atom ic num ber 
39) is discussed in  re la tio n  to  i ts  atom ic and  ionic radii. On th e  form er, 
y ttr iu m  in terpo la tes betw een th e  ra re -ea rth  e lem ents neodym ium  (atom ic 
num ber 60) and  sam arium  (atom ic nu m b er 62), an d  on  th e  la t te r  betw een 
holm ium  (atom ic nu m b er 67) an d  dysprosium  (atom ic nu m b er 66). This 
provides a  m ethod  of e lim inating  an d  purify ing  y ttr iu m . B y  m eans o f ferri- 
cyanide p recip ita tion , y ttr iu m  m ay  be sep ara ted  from  holm ium  an d  erbium . 
T he reduction  o f y ttr iu m  in e rb ium  from  7 to  0-32 a t.-%  was accom plished by 
six p recip ita tions w ith  50%  yield. E rb iu m  m ay be purified by ferricyanidie 
p recip ita tion  and  hydrolysis. Six precip ita tions o f 93%  erbium  gave a 50%  
y ield  o f  99-7 a t.-%  m ateria l.— D . P . M.

Titanium— Some Properties and Applications. H. W . Greenw ood (M eta l- 
lurgia, 1947, 36, (211), 44).— T he p roperties o f  t ita n iu m  a n d  some of i ts  alloys 
a re  briefly sum m arized. A pplications in non-ferrous m etallu rgy  include age- 
hard en in g  copper an d  nickel alloys a n d  grain-refining ligh t-m etal alloys.

— M. A. V.
““Contamination and Failure of Rare-Metal Thermocouples. (M anterfield). 

See p. 28.
Relations Between the Elastic Constants. D. S. M cGregor (Engineering, 

1947, 164, (4252), 76).—A m ethod  is described of deriv ing  th e  re la tion  betw een 
th e  m odulus o f e lastic ity , th e  m odulus o f rig id ity , an d  Poisson’s ra tio  fo r a 
m ateria l. T he m eth o d  is claim ed to  be sim ple a n d  to  avo id  th e  ap p rox im ation  
difficulty associated  w ith  a n o th e r m ethod  based on th e  d isto rtion  o f a  square 
section o f a  piece o f a  m ateria l. T he m ethod  is derived from  th e  fac ts  th a t  
equal com plem entary  shear stresses ex ist on planes a t  r ig h t angles, an d  th a t  
on planes a t  45° to  th e  p u re  shear .planes th ere  a re  m u tu a lly  perpendicular 
pure  tensile  an d  com pressive stresses, each o f m agn itude  equal to  th e  pure  
shear stress.— R . G r.

*On the Surface Optical Anisotropy of Striated Reflecting Surfaces. Jacques 
F a rran  (Compt. rend., 1947, 224, (15), 1103-1105).— The surface an iso tropy  of 
reflecting surfaces scra tched  by a fine abrasive  has a lready  been described and  
explained by Capdecom m e (B v ll. Soc. frang. M inera l., 1940, 63, 57-63). F . 
has continued th is  s tu d y  to  de te rm ine  i f  abrasion  gives rise to  definite, 
reproducible, op tica l phenom ena, capable o f  being re la ted  to  th e  physical 
constan ts. A lum inium , copper, cadm ium , an d  V2A steel specim ens were first 
electro ly tically  polished, a  chrom ium  specim en being given a  sim ple m echanical 
polish. The pressure exerted  h ad  little  effect on th e  an iso tropy . A p a rt from  
copper, w ith  a  difference o f u p  to  15 or 20% , all th e  m etals gave concordan t 
values fo r an iso tropy , w ith in  ab o u t 2% . T he an iso tropy  increased w ith  th e  
grain-size o f th e  abrasive, tend ing , fo r th e  p lastic  m etals, to  a n  asym pto tic  
value ’" ith  large grains, as follows : a lum inium  2-05, cadm ium  1-9, copper 1-7, 
V 2A s sel 1-55 ; chrom ium  h as a  lower value a n d  behaves som ew hat d ifferently . 
The optical significance o f these resu lts is discussed.—J .  H . W .

* Denotes a paper describing the results of original research, 
f  Denotes a first-class critical review.
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W ' =  I i 2ea . ■ p —;------tjzyi’ an(  ̂'^s r a t i°  to  th e  energy W  d issipated  in  a

tElectrons and Metals. I.— The Nature of an Atom. II.— The Nature oi a 
Metal. III.— The Nature of an Alloy. W illiam  H um e-R othery  (M etal In d ., 
1946, 68, (4), 7 0 -7 2 ; (5), 8 9 -9 1 ; (6), 109-110; (7), 129-132; (8), 149-151; 
(9), 169-170; (10), 189-191; (11), 209-212 ; (12), 229-232 ; (13), 249-251 ; 
(14), 269-272 ; (15), 289-292 ; (16), 309-311 ; (17), 329-332 ; (18), 349-350 ; 
(19), 369-370; 1946, 69, (9), 178-180 ; (10), 199-202; (11), 217-219 ; (12),
241-245 ; (13), 259-262 ; (14), 283-287 ; (15), 305-307 ; (16), 325-328 ; (17),
3 43-346; (18), 367-372 ; (19), 387-391; (20), 409-412 ; (21), 427-431 ; (22),
451-455 ; (23), 471-475 ; (24), 491-496 ; 1947, 70, (6), 107-110 ; (7), 131-133 ;
(8/9/10), 149-152; (11), 167-170; (12), 187-191; (13), 209-212 ; (14), 229- 
2 34 ; (15), 249-252; (23), 421-422 ; (24), 441-443 ; (25), 459-463 ; (26), 
481-483). An in te rp re ta tio n  o f th e  p resen t s ta te  o f  knowledge, designed 
for the  o lder m e ta llu rg is t.—W . G. A.

Energy Dissipated by Foucault Currents in a Thin Ferromagnetic Disc 
Normal to the Field. G ustav  R ib au d  (Com.pt. rend., 1946, 222, (13), 726-727). 
— In  a  previous no te  (Compt. rend., 1943, 216, 377), R . discusses th e  case o f a 
th in  disc hea ted  by  induction  in an  a lte rn a tin g  field norm al to  its  plane. For 
a  sufficiently h igh frequency, th e  cu rren t is confined to  a  layer o f thickness

^ - — , in  th e  v ic in ity  o f th e  tw o plane faces o f  th e  disc. F o r a  ferro

m agnetic  disc, th e  m agnetic  charges on its  faces produce a uniform  de
m agnetizing field which m u st be added  to  th e  field due to  th e  F o u cau lt 
curren ts. The energy W ' d issipated  by induction  in  th e  disc is show n to  be 

p r’- 1
8tc? ' (1 +  p . s ' / r )2

W ' Vu.
disc o f th e  sam e resistance b u t  non-m agnetic  is ™ where s is

W  (1 +  e / r .V A
th e  th ickness o f th e  cu rren t layer. This factor, th e  m agnetic  facto r, has a  
m ax. value  o f r/4 s, when p. =  r 2/s2, an d  ten d s to  zero for large values o f p. 
The eq uations are n o t valid  unless th e  th ickness o f th e  disc is g reater th an  2 or 
3 tim es th e  lay er th ickness e '.— D. P . M.

On the Exchange Interaction of the Valence and Inner Electrons in Ferro
magnetic (Transition) Metals. S. V. V onsovsky (Zhur. Eksper. i Teoret. 
F iz ik i, 1946, 16, (11), 981-989).— [In  R ussian]. F o r E nglish version, see J .  
P hysics (U .S .S .B .) , 1946, 10, 4 68-475 ; M et. A bs., 1947, 14, 362.—N . A.

*The Dependence of the Magnetostriction of Nickel Upon Initial Magnetic 
Texture and Sequence of Applying Magnetic Field and Unidirectional Elastic 
Tension. Y a. S. S hur an d  A. S. K hokhlov (Zhur. Eksper. i Teoret. F iz ik i, 
1946 ,16, (11), 1011-1020).— [In  R ussian]. F o r E nglish version, see J .  Physics 
(U .S .S .R .) ,  1947, 11, (1), 7 7 -8 4 ; M et. Abs., 1947, 14, 356.—N. A.

The Law of Variation of Surface Tension with Temperature. E d d y  Mezger 
(Compt. rend., 1946, 222, (16), 948-950).— Developing th e  in te rn al energy, 17, 
o f a  liqu id  molecule in a  series U =  U0 +  <*-T - f  ¡3T2 +  y T 3 + . . . . ,  and

A  [ U
in teg ratin g  H elm holtz’s form ula ^, =  — I • d T  +  constan t, where A  is the

free energy, M. finds th a t  ys =  A  =  I70 — p T 2, where y  is th e  • surface 
tension  an d  s th e  surface area  occupied by  a  molecule on th e  surface of a 
liquid. I f  v =  volum e o f a  gram -m olecule an d  N  =  A vogadro’s N um ber, 
s =  v2l3IN 2ls, if  th e  m olecules have th e  sam e d istrib u tio n  a t th e  surface as in

_  M2
th e  in terio r, b u t  i f  a  different d is trib u tio n  be assum ed, s — -— — • Hence 

y =  i y — • Tit th e  critical tem p ., y — 0 and  p =  U0/ T c2, an d  by
1/3 _

applying th e  fo rm ula  a t  tw o different tem p ., I — —— _  ^ -----, where
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A pplication  of th e  form ula to  various substances gave

sa tisfac to ry  agreem ent, a n d  a  tab le  o f resu lts  for w ater an d  benzene is given. 
A correction  due to  th e  presence o f gaseous m olecules above th e  liqu id  surface 
is quo ted .— D. P . M.

Residual Stresses in Aluminium Alloys. R . M. B rick  (A lum inum , and 
M agnesium , 1947, 3, (4), 6 -7 , 24).— A general descrip tive  accoun t o f  residual 
stresses arising  from  quenching an d  m echanical w o rk in g ; stress relief is 
briefly considered.— P . A. P .

A Comparison Between the French “ Alpax ”  and the German “ Silumin ”  
(13% Silicon and 0-3-0-5%  Magnesium).  (Rev. A lu m in iu m , 1947, (130),
68).— The alloy can  be o b ta ined  (1) by  m ixing a lum inium  (99-5% ) an d  silicon 
(9 8 -9 9 % ); (2) b y  electrolysis, add ing  q u a rtz  or silicon to  th e  usual b a th  
(F rench  p ro cess); (3) by  m ixing a lum in ium  an d  an  a lloy  o f silicon ob tained  
by  reducing q u a rtz  w ith  carbon (G erm an process). I n  th e  F ren ch  process, iron  
is e lim ina ted  by  cobalt, w hich is to  be preferred  to  m anganese.— M. E .

♦Influence oi the Crystallization of Constituents out of Solid Solution, and of 
Impurities, on the Forgeability of Light Alloys. P a u l B astien  (M etaux el 
Corrosion, 1946, 21, (252/253), 105—119).— The pressure necessary fo r p lastic  
flow can be estim a ted  by  s ta tic  bending tes ts . T he solid so lu tion  m agnesium - 
6%  alum inium  flows u n d e r a  h igher pressure th a n  pure  m agnesium . This is 
also th e  case fo r a lum in ium -copper a n d  a lum in ium -m agnesium  alloys and , 
according to  K urnakow , is a  general p ro p e rty  w ith  m etals and alloys. W hen 
th e  percentage o f th e  ad ded  m etal is h igher th a n  th e  lim it o f solid solubility , 
th e  fo rgeab ility  depends on th e  p rec ip ita ted  co n stitu en t : on its  form  (globular 
or acicular), i ts  d istrib u tio n , an d  p robably  i ts  own forgeability . A lum in ium - 
copper a n d  m agnesium —copper alloys can be forged easily in th e  A1 +  Al2Cu 
an d  Mg Mg2Cu regions o f  th e  equilibrium  d iagram , an d  w ith  difficulty in 
th e  A1 +  A l3Mg2 a n d  Mg +  Mg3Al2 regions. E v en  a lum in ium -6-5%  silicon 
an d  a lu m in iu m -1 3 %  silicon alloys are difficult to  forge, owing to  th e  p recip ita ted  
crystals o f  th e  eu tectic .— M. E .

Notch Effects in High-Strength Aluminium Alloys. L. Schapiro (Iro n  Age, 
1947, 159, (24), 52-54).— A n a b s tra c t o f several papers by  S. an d  H . E . North, 
C. H . Stevenson, D . L . M oseley, O. A . Wheelon, an d  S . J .  Barrett, p repared  by 
S. T he re la tiv e  n o tch  sensitiv ity  o f  th e  a lum inium  alloys 14S-T, 24S-T, an d  
75S-T was ev a lu a ted  on  th e  assum ption  th a t  th e  pressure o f a  no tch  changes 
th e  u ltim ate -s tren g th  an d  lim iting-stra in  characteristics o f th e  m ateria l. The 
effect o f holes in large s tru c tu ra l m em bers was also investiga ted . The va lid ity  
o f th e  eq uation  : log (1 — x)S u/S n =  — N x  was tes ted , S n being th e  no tched  
u ltim ate  stren g th , S u th e  un-no tched  u ltim a te  stren g th , x  th e  frac tion  of th e  
original a rea  rem oved by  th e  no tch , an d  N  th e  index  o f s tre ss-n o tc h  sen sitiv ity , 
being zero fo r an  ideal notch-insensitive  m ate ria l.—J .  H . W .

A Better Duralumin— Ageing Slowly, for Rivets. Y ves Bresson (Rev. 
A lu m in iu m ,  1946, (128), 384—390).— D uralum in  used  fo r r iv e ts  m u st age 
slowly. R esearch  has been carried  o u t on th e  influence o f i ts  th ree  addition  
elem ents on  th e  ra te  o f ageing. Copper an d  silicon increase th e  ra te  o f 
ag e in g ; m agnesium  h as l ittle  influence on th e  ra te , b u t  increases th e  u ltim ate  
stress a f te r  ageing. T he b est a lloy  con tains copper 2, silicon 0-15, and  
m agnesium  0 -6 % ; its  ten; e characteris tics are  : y ield  p o in t 16-5, u ltim ate  
stress 33, a n d  shear stressj .1 k g ./m m .2.— M. E .

II .-P R O P E R T IE S  OF ALLOYS



4 Metallurgical Abstracts Vol. 15
*Gn the Optical Anisotropy oî the Silicides oî Iron, Manganese, and Nickel.

T héophile Cam bon (Compt. rend., 1947, 224, (15), 1112-1114).— C. describes 
th e  m etallographic an d  m olecular s tru c tu re s  ob ta ined  an d  th e  optical 
an iso tropy  observed w ith  solid solutions an d  com pounds o f iron, m anganese, 
and  nickel w ith  silicon.—J .  H . W.

*Lead-Base Babbitt Alloys. I.— Physical and Corrosion Properties. II.—  
Fatigue and Wear Properties. H enry  P . George (Product Eng., 1947, 18, (5), 
118—121 ; (6), 138-141).— (I.— ) Ten lead-base alloys were tes ted  an d  com pared 
w ith  a  tin -base  alloy (an tim ony  7-5, copper 3-5% , tin  balance) used as a 
reference. The com position o f th e  lead  alloys varied  from  0-75-11 tin , 8-15  
an tim ony , 0-2—2 copper, an d  0-2—3%  arsenic, th e  balance being lead. T ypical 
m icrostructures o f th e  alloys show a  duplex  s tru c tu re  w ith  h a rd  in term etallic  
com pounds a n d  softer phases, excep t for a  s tra ig h t le a d -tin  alloy ( tin  3-5% ). 
A com prehensive tab le  gives some o f th e  m ost im p o rtan t physical properties, 
an d  i t  appears th a t  th e  liqu idus tem p , o f th e  lead  alloys is generally  low er th an  
th a t  o f  th e  reference t in  alloy, while th e  solidus tem p , is higher. There is no 
significant difference in  th e  coeff. o f friction , and  no significant change in 
w eight or visible evidence o f corrosion was n o ted  in an y  o f th e  alloys a fte r  
im m ersion a t  300° P . (150° C.) fo r 6 weeks in u n a g ita te d  oil. Several o f  th e  
lead-base alloys are softe r a t  room  tem p , th a n  th e  tin -base  reference alloy, 
a lthough  a t  250° P . (122° C.) th e  difference ten d s  to  d isappear. O ther 
p roperties such as yield stren g th , u ltim a te  com pressive stren g th , dynam ic 
com pression, d is to rtio n  o f B a b b itt lining un d er im pact, creep under 
com pression, an d  ra te  o f co n traction  un d er creep com pressive te s ts  are 
tab u la ted . ( I I .— ) The load-carrying ab ility , as bearings, o f  th e  lead-base 
alloys were de term ined  in  a  ro ta tio n a l w ear te s t. Loads were applied to  the  
bushing in increasing increm ents th rough  a collar by  a ca lib ra ted  helical 
spring. E ach  increm ent o f load  was carried  for 24 hr. before th e  n e x t increase 
was m ade. U nder th is  te s t,  none o f  th e  lead-base alloys supported  as m uch 
load as th e  tin -base  reference alloy. All th e  lead-base alloys show ed b e tte r  
resistance to  th e  developm ent o f  cracks th a n  th e  tin -base  reference alloy. 
W ear-fatigue te s ts  were perform ed in  a  device th a t  sim ula ted  in accelerated  
form  th e  conditions th a t  lead  to  failure o f  au tom otive  bearings. The specim ens 
were p laced in  a  centrifugal bearing  fa tigue-testing  m achine, in  w hich a ro ta tin g  
load  sim ula ted  th e  loading o f a  m ain bearing. In  th e  m ajo rity  o f  th e  runs, 
th e  rod  (upper) bearing  was dam aged m ore th an  th e  rod  cap (lower bearing), 
an d  in  som e instances sm all areas were surrounded  com pletely by  fa tigue 
cracks.— H . V.

♦Magnesium Alloys : [Effect of] Small Calcium Additions. M arvin E . G antz 
(Am er. Foundrym an, 1947, 11, (3), 33-38).— G. reports th a t  when calcium  is 
em ployed in  con ten ts o f 0-1- 0-2% , th e  hot-rolling characteris tics o f such alloys 
as AZ31X an d  M l are im proved to  such a  degree th a t  i t  is possible to  conduct 
th e  d irec t rolling of sheet from  sheet ingots. I n  add ition , th e  m echanical 
p roperties o f th e  sheet are enhanced. M icroporosity in  castings in such alloys 
as AZ92 an d  AZ63 is reduced by th e  a d d itio n  o f 0-5%  of calcium . T his 
calcium  con ten t also decreases th e  tim e requ ired  fo r sa tis fac to ry  so lu tion  
trea tm e n t, and  e lim inates th e  necessity  fo r p reheating  cycles in  th e  solution 
tre a tm e n t o f castings o f th e  m agnesium -alum in ium -zinc  typ e . Calcium 
additions reduce th e  ox idation  ra te  o f m olten  alloys, possibly by  v irtu e  o f th e  
fo rm ation  o f a  p a rtia lly  p ro tec tive  film on th e  exposed surface of th e  m olten 
alloy. The incidence o f h o t cracks in fine-grained castings in certa in  m agnesium  
alloys (e.g. AZ92) is reduced by  calcium  additions. One of th e  m ost serious 
objections to  th e  use o f calcium  additions is i ts  a p p aren t tendency  to  form  
skins in  castings. T his defect, however, m ay  be p a rtia lly  overcom e by 
m odification o f th e  m ethod  o f gating , so as to  reduce tu rbulence.— J .  E . G.

Magnesium : Wrought Alloys. G. E itzgerald-L ee (M achine Shop M ag., 
1947, 8, (6), 93-96).—A sum m ary  o f th e  m echanical p roperties o f m agnesium
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alloys in  general a n d  o f th e  E lek tro n  an d  M agnum inium  series in  p a rticu la r. 
N oth ing  novel is disclosed.— H . V.

Ni-Span [ Nickel-Iron-Titanium  Alloys]. W. A. M udge and  A. M. T albo t 
(Iron  Age, 1946, 157, (17), 66-70).— The au th o rs  describe th e  p roperties o f 5 
new  n ick e l-iro n -tita n iu m  alloys o f th e  In v a r  ty p e , w hich are  age-hardened 
a f te r  cold w orking to  35—50%  reduction . The alloys m ay  be d iv ided  in to  3 
groups : (1) low -expansion alloys : N i-Span “  Lo42 ”  (nickel 41-5, t ita n iu m
2-4% ), N i-Span “  Lo45 ” (nickel 45-5, t ita n iu m  2-4% ), an d  N i-Span “  Lo52 ” 
(nickel 52, t ita n iu m  2-4% ); (2) a  h igh -expansiv ity  a llo y :  N i-Span “ H i ” 
(nickel 29, t ita n iu m  2-4, chrom ium  8-5% ); an d  (3) a  const.-m odulus alloy : 
N i-Span “  C ”  (nickel 42, t ita n iu m  2-4, chrom ium  5-4% ). All th e  alloys 
con ta in  a b o u t 2%  o f th e  m inor ad d itio n s an d  im purities carbon, m anganese, 
silicon, alum inium , phosphorus, a n d  su lphur, th e  balance heing iron. The 
influence o f th e  alloying e lem ents on  th e  basic iron-n ickel system  an d  on th e  
m echanical p roperties o f  th e  alloys is discussed in  some deta il. B y  com pound 
fo rm ation , carbon  neu tra lizes four tim es i ts  w eight o f titan iu m , while titan iu m  
neutra lizes m ore th a n  tw ice i ts  w eigh t o f nickel. Increase  o f t ita n iu m  co n ten t 
lowers th e  tem p , a t  w hich th e  inflection in th e  coeff. o f ex p an sio n /tem p , curve 
occurs in  th e  “  Lo ”  alloys, a n d  m oves th e  therm o-elastic  coelf. tow ards a 
n egative  value in  th e  “  C ”  alloy. A sim ilar elfect is produced  by  chrom ium , 
b u t  th e  response to  ageing is low ered and  th e  r a te  o f  w ork-hardening increased. 
F u ll de ta ils  are  given o f  th e  recom m ended h e a t- tre a tm en ts . Softening is 
accom plished by h eatin g  a t  1700°-1850° F . (926°-1010° C.) fo r 20-90  m in ., 
an d  harden ing  by  h ea tin g  a t  1100°—1350° F . (593°-732° C.) fo r 3 -24  h r . ;  
forging an d  h o t rolling a re  carried  o u t a t  2100°-2200° F . (1149°-1204° C.), 
w ith  a  finishing tem p , o f 1600°-1800° F . (871°-982° C.) to  refine th e  grain. 
T he alloys a re  capable o f developing u ltim a te  s tren g th s  o f up  to  200,000 
lb ./in .2. T he e lastic  m oduli v a ry  betw een 21-27 X 106 lb ./in .2. T he “ L o ” 
and  “  C ”  alloys are  ferrom agnetic  a t  room  tem p ., while th e  austen itic  “  H i ” 
alloy is non-m agnetic  a t  all tem p . Som e in form ation  is given w ith  regard  to  
corrosion-resistance.— R . W . R .

* 0 n  the Crystals oi the Amalgam oi Polonium and Silver. (Mile.) C atherine 
Oham ie (Compt. rend., 1947, 224, (18), 1282-1283).—W hen m ercury  th a t  has 
abso rbed  polonium , by  co n tac t w ith  an  acid  solution o f polonium , is tu rn ed  
o u t on  th e  gela tine  o f a  pho tograph ic  p la te , th e  polonium  gives star-like  
im ages in d iscontinuous groups, th e  p o in ts o f  th e  s ta r  represen ting  th e  d is
positions o f th e  a-partie les in  th e  gelatine. To exp la in  how th e  polonium  ions 
produce these  photograph ic  im pressions, C. m ade experim ents : (1) on the  
diffusion o f th e  polonium  across th e  m ercury , (2) on th e  fixation  o f th e  polonium  
on th e  gelatine, (3) on th e  ac tiv a tio n  o f th e  m ercury  by  th e  polonium  disposed 
on th e  silver, a n d  (4) in  an  ex am in atio n  o f th e  polonium —silver am algam . She 
concluded t h a t : (1) w ith  m ercury  th e  polonium  form s an  am algam  th a t  can 
sep ara te  its e lf  from  th e  m ercu ry  in  (p robab ly  crystalline) grains, an d  (2) for 
large  am o u n ts  o f  polonium  these  rad io -active  grains can  serve as centres o f 
c rysta lliza tion  fo r th e  silver am algam  ; w ith o u t silver these  crysta ls are never 
o b tained .—J .  H . W .

The Effect of Crystal (Piezo-Electric) Vibrations at Radio and Higher 
Frequencies on Metals (Primarily Steel). E . S. E llio tt (J . Record Trans. 
Ju n io r  In s t. E ng ., 1945-46, 56, 131—136).— E . describes a p p ara tu s  fo r th e  
p ro d u c tio n  o f h igh-frequency  m echanical v ib ra tio n s by  using  th e  piezo-electric 
properties o f  q u a rtz , a n d  suggests possible lines o f  research  in to  th e  effect o f 
such  v ib ratio n s du ring  th e  m elting , welding, o r n itrid ing  o f  steel.— H . J .  A.

*The Fatigue Strength of Some Tin-Antimony-Copper and Other Tin-Base 
Alloys. P . G. F o rreste r, L . T. Greenfield, a n d  R . D u c k e tt (M etallurgia, 1947, 
36, (213), 113-117).— A range o f com m ercially used  tin -base  alloys was 
fa tigue  te s te d  in  ro ta tin g  can tilever m achines a t  100° C., an d  te s t  d a ta  are 
p resen ted  in ta b u la r  form . In  general, increasing an tim o n y  a n d  copper in
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t in -a n tim o n y -co p p e r alloys led to  increased fatigue stren g th , and  an tim ony 
in  solid so lu tion  and  copper in  eu tectic  were m ore effective th a n  e ith e r elem ent 
in th e  fo rm  of m assive com pounds. An alloy contain ing an tim ony  7 and 
copper 1%  show ed a  fa tigue-streng th  m axim um , th o u g h t to  correspond to  a 
te rn a ry  peritectic  complex. C ontinuous stressing  o f t in -a n tim o n y  alloys led 
t o  a  fine p rec ip ita te  o f SbSn. C asting conditions had little  effect on th e  
'fatigue s tren g th  o f tin -a n tim o n y -co p p e r alloys. Fa tigue  stren g th s o f some 
alloys Could be increased by add itions o f  1%  bism uth  or 0-1%  tellurium .

— M. A. V.
:'An Investigation of the Embrittlement of Platinum-Rhodium Wire in the 

Heads of Liquid-Steel Pyrometers. (Land). See p. 26. 
*Fracture of Platinum and Platinum -13%  Rhodium Wires Used in the 

Immersion Thermocouple. (R eeve and  H ow ard). See p. 27. 
* Embrittlement of Platinum/Flatinum-Rhodium Thermocouples. (Chaston, 

E dw ards, an d  Lever). See p. 28.
*High-Temperature Alloys [for Use in Gas Turbines]. H . J .  G ran t (Iron  

Age, 1946, 157, (21), 4 2 -4 8 ; (22), 5 0 -5 6 ; (23), 7 7 -8 0 ; (25), 60-63).— A 
sum m ary  o f  research  carried  o u t a t  th e  M assachusetts In s t i tu te  o f Technology 
on h igh -tem pera tu re , h igh -streng th  alloys for use in  gas tu rb ines. The alloys 
investiga ted  were : (1) 37 low -carbon forging alloys o f  th e  n icke l-ch rom ium - 
cobalL-iron and  n icke l-ch rom ium -iron  types, (2) 80 casting  alloys o f  sim ilar 
com position b u t w ith  h igher carbon con ten ts, and  (3) 37 cast alloys o f th e  
V itallium  ty p e  (approx. cobalt 69, chrom ium  23, an d  m olybdenum  6% ). 
Creep te s ts  were carried  o u t on all these alloys a t  1500° and  1600° F . (816° and 
871° C.), an d  in  some instances room -tem p. tensile  te s ts  were perform ed. A 
m etallographic and  X -ray  s tu d y  was m ade of th e  effect o f h e a t-tre a tm en t on 
th e  alloys, and  th e  effect o f such tre a tm e n t on ru p tu re  life and  d u c tility  was 
investigated . T ests o f th e  forgeability  o f  alloys in group (1) were m ade, and 
th e  effect o f varia tions o f  m ould tem p , in th e  casting  of th e  alloys o f groups
(2) and  (3) was stud ied . The effect o f added  elem ents (nitrogen, tan ta lu m , 
zirconium , and  tu n g sten ) was also investiga ted . The op tim um  carbon 
co n ten t for th e  cast n ick e l-ch ro m iu m -co b alt-iro n  alloys lay  in  th e  range 
1-00-1-20% . H igh-tem pera tu re  s tre n g th  was increased by  th e  add ition  o f 
carbon in  a ll instances, b u t  w ith  th e  nickel—ch ro m ium -cobalt-iron  alloys was 
accom panied  by  loss o f  d u c ti l i ty ; no such^loss occurred w ith  th e  cobalt— 
chrom ium -m olybdenum  m ateria ls. A t 1500° F . (816° C.), th e  best alloy of 
th e  cast n ick e l-ch ro m iu m -co b alt-iro n  ty p e  contained carbon 1, nickel 30, 
chrom ium  20, cobalt 21, m olybdenum  3, tan ta lu m  2-0, and  tu n g sten  2-2% , 
an d  broke a f te r  109-5 h r. (30,000 lb ./in .2 load). This m ateria l had  a life o f 
542-4 h r. a t  25,000 lb ./in .2 load. A t th e  sam e tem p ., a  sim ilar alloy containing 
1-21%  carbon, an d  w ith  1%  colum bium  replacing th e  tan ta lu m , gave th e  
ex trem ely  low creep ra te  o f  0-00001% per hr. (15,000 lb ./in .2 load). O f th e  
V itallium  alloys, one containing 2%  tan ta lu m  showed th e  b est properties, 
hav ing  a life a t  1500° F . (816° C.) o f  297-3 hr. under 30,000 lb ./in .2 lo a d ; its  
creep p roperties were, however, inferior to  th e  best o f th e  n icke l-ch rom ium - 
cobalf^iron group, a  creep ra te  o f 0-000034% per hr. (13,500 lb ./in .2) being 
found. A t 1600° F . (871° C.), th is  alloy gave a life o f 122-2 hr. a t  25,000 lb ./in .2 ; 
while a  nickel-chrom ium —co b alt-iro n  alloy (carbon 1-02, tan ta lu m  2-0% ) had 
a  life o f  148 h r. under th e  sam e stress. The best h ea t- trea tm en t for th e  cast 
n ickel-chrom ium -cobalh-iron  alloys is 2260° F . (1238° C.) followed by w ater 
quenching. In  general, a  nickel co n ten t o f  30%  was b e tte r  th a n  one of 20% , 
an d  tan ta lu m  is m ore effective th a n  colum bium . The presence o f n itrogen 
was also beneficial. Polishing th e  te s t  specim ens considerably increased th e ir 
stren g th . The op tim um  m ould tem p , for th e  cast alloys was ab o u t 1850° F . 
(1010° C.).— R . W . R.
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Creep and Some Creep-Resisting Alloys. G. B urns (Papers on Engineering  
Subjects (a re s tr ic ted  A d m ira lty  pub lica tion ), 1946, (2 2 ) ; also (abridged) 
M eiallurgia, 1947, 36, (212), 6 3 -6 5 ; a n d  M ech. W orld, 1947, 122, (3155),
17-19).— A brief review  o f th e  p resen t-d ay  conception o f creep. The creep 
characteris tics o f ty p ica l alloys are  discussed, reference being m ade to  th e  
non-ferrous n icke l-chrom ium  alloys (N im onics).— J .  E . G.

*0n  the State of Equilibrium of Solid Solutions. P ierre  L au ren t (Compt. 
rend., 1947, 224, (20), 1431-1433).— Studies o f th e  m echanism  of p recip ita tion  
in su p e rsa tu ra ted  solid solu tions show th a t  th is  resu lts  from  th e  superposition  
o f these  iw o processes : (1) collection o f  th e  a tom s in  excess in  certa in  regions 
w ith o u t a lte ra tio n  o f th e  c rystalline  system  (m atu ra tio n ), an d  (2) t r a n s 
form ation  o f these  regions w ith  a lte ra tio n  o f  th e  crysta lline  system  (actual 
p recip ita tion ). L . stu d ied  th e  conditions o f s ta b ility  o f th e  heterogeneous 
solid solu tions resu lting  from  m a tu ra tio n  from  a  m ath em atical p o in t o f view. 
H e concluded th a t  below a  certa in  tem p , a  hom ogeneous solid solu tion  is n o t 
stab le , an d  th a t  th e  degree o f he terogeneity  increases w hen th e  tem p , 
d im inishes.— J .  H . W .

The Fundamentals of Metallurgy. K en n e th  G. K eeling (Assoc. Eng. Sh ip  
Draughtsmen  [P u b l.\ , 1946-47, 31 pp .).— T he significance an d  d e te rm in a tio n  o f 
m etallu rg ical equ ilib rium  d iagram s are  described. T he com position, heat- 
t re a tm e n t, an d  m echanical p roperties o f  some plain  carbon- an d  alloy steels 
a re  recorded, an d  th e  fields o f app lication  o f  som e copper-, alum inium -, 
m agnesium -, a n d  tin -base  alloys are  briefly review ed.— H . J .  A.

Present Trends in Alloys. -------  (Canad. M etals, 1947, 10, (3), 25—26).—
A brie f review  o f some m odern  alloys, p a rticu la rly  tr ip le  a lloy steels contain ing  
contro lled  am o u n ts  o f  nickel, chrom ium , a n d  m olybdenum  ; stain less steels ; 
cast b ro n z es ; high-nickel i ro n s ; a n d  high-nickel alloys o f th e  Monel an d  
Inconel ty p e .— H . J .  A.

Strength and Ductility. M axwell G ensam er (Engineer, 1947, 183, (4754), 
195 ; a n d  Iron  Age, 1946, 157, (7), 66-70).—See M et. A bs., 1946, 13, 314.

__________________  — W . G. A.

III.— STRUCTURE  
(Metallography ; Macrography ; Crystal Structure.)

[F o r all a b s tra c ts  on th e  co n stitu tio n  of alloy system s, including X -ray  
stud ies , see I I .— P ro p ertie s o f Alloys.]

*Notes on the Macrographic Study of Aluminium and Its Alloys. J .  H erenguel 
a n d  F . S an tin i (Rev. M et., 1946, 43, (5/6), 132-136).— T here a re  tw o ty p es o f 
m acrographic te c h n iq u e ; one reveals th e  g rain  boundaries an d  th e  o th er th e  
re la tiv e  o rien tatio n  o f  th e  grains. I n  th e  techn ique  suggested, im purities and  
he terogeneity  a re  revealed. Sam ples a re  im m ersed in  a  h o t so lu tion  o f 
hydrochloric  acid  (10-30% ) for 10-40 sec. B y  th is  m ethod , th e  au th o rs  have 
stu d ied  th e  d is tr ib u tio n  o f im purities in  ingo ts cooled a t  different ra tes. 
E x ce p t w hen h igh  corrosion-resistance is requ ired , i t  is b est to  cool quickly in 
o rder to  ob ta in  th e  m ost com plete d ispersion o f th e  co nstituen ts .— M. E .

Increasing the Reflectance of Metals LAluminium] with Multiple Films. 
A. F . T u rn er (J . Opt. Soc. A m er., 1946, 36, (12), 711).— A sum m ary  o f  a  paper 
on  th e  app lication  to  m eta l reflectors o f a  process sim ilar to  th e  “ blooming ”  
o f lenses, b u t  w ith  opposite  effect. T he re flectiv ity  o f a  polished a lum inium  
surface can  be increased  from  91 to  96%  b y  a  p a ir  o f surface films, one o f 
M gF2 a n d  one o f ZnS. A second p a ir o f sim ilar films im proves th e  facto r to  
98% . The im provem ent, w hich is va lid  fo r a  wide range o f w ave-lengths o f 
reflected  ligh t, is in co n tra s t to  th e  reflection-reducing effect on glass.
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Phenomenon o£ Bronze in  Surface Coatings. G. L. Bue, R . H . K ienle, 

L . A. M elsheimer, an d  E . I .  S tearns (Indust, and Eng. Chern., 1947, 39, (2), 
147-154).— R ead  before th e  A m erican Chemical Society. “  Bronze ” is 
defined as th e  appearance o f colour w hich originates in  selective reflection a t  
one in terface, o r in terference o f  w hite  ligh t reflected a t  closely ad jacen t 
s tru c tu res . These tw o ty p es a re  know n as “  in terface bronze ” an d  “  in te r
ference bronze F o r th e  la tte r , th e  colour varies widely w ith  vary ing  angle 
o f  view, b u t  is fa irly  const, fo r th e  form er. M ethods o f  m easuring bronze 
a n d  some o f th e  unusual colours ex h ib ited  are  described, a n d  a theoretical 
calcula tion  p red ic ts th e  general shape o f  th e  spec trophotom etric  "curve o f 
in terface bronze.— D. P . M.

*0n  the Examination by Electronic Diffraction of Surfaces Obtained by 
Electrolytic Polishing [Iron, Aluminium, Copper], Je a n  Jacq u es  T rilla t 
(Compt. rend., 1947, 224, (15), 1102-1103).— T. exam ined, by  electronic 
d iffraction, specim ens o f  pu re  iron, a lum inium , an d  copper, electro ly tically  
polished in  e ith e r a  perch loric-acetic  b a th  (iron an d  alum inium ) o r a  phosphoric 
b a th  (all). E lectro ly tic  polishing causes th e  Beilby layer to  d isappear m ore 
or less com pletely, according to  th e  d u ra tio n  o f th e  operation . The sub jacen t 
m etal re -appears w ith  i ts  p a rticu la r  s tru c tu re , as well as an y  oxides th a t  arise. 
T he n a tu re  o f th e  b a th  appears to  be o f im portance in  th e  case o f th e  readily  
oxidizable a lum inium . H eterogeneity  o f s tru c tu re  appears to  be th e  general 
ru le .— J .  H . W .

*An X-Ray Investigation of the Embrittlement of Platinum and Platinum - 
Rhodium Wires. (G oldschm idt an d  L and). See p. 27. 

*Examination of the Microstructure of Contaminated and Embrittled 
Platinum and Platinum-Rhodium Wires. (Jewell). See p. 28.

An Accelerated Method of Electrolytic Polishing. L. Cham agne, H . 
G ranjon, an d  A. Leroy (M étaux et Corrosion, 1946, 21, (250), 73—80).— W ith 
th e  usual polishing m ethod, using Ja c q u e t’s e lectro ly te , polishing does no t 
begin u n til th e  p o ten tia l reaches th e  requ ired  level o f th e  p o ten tia l- in ten s ity  
curve. This resu lts  in  a  loss o f tim e. I n  th e  new  process, th e  sam ple is 
in troduced  in to  th e  e lectro ly te  w ith th e  po ten tia l a lready  a t  th e  required  level, 
th ereb y  reducing th e  tim e o f polishing from  8 m in. to  15 sec.—M. E .

Metallography for the Electroplater. (B lazy an d  M ohler). See p. 17.
Structure of Metallic Surfaces. J .  L iger (Qalvano, 1947, 16, (124), 7 -9 ).—1 

A n e lem entary  survey.— M. E .
The Control and the Study of Surfaces with an Electron Microscope. 

M aurice D eribéré (M achines et M étaux, 1947, 31, (344), 125-128).—M. E . 
Summarized Proceedings of Conference on the Electron Microscope, Oxford, 

1946. (Cosslett). See p. 23.
* Phase Microscopy with Vertical Illumination. H elen Ju p n ik , H arold  

O sterberg, an d  G. E . P rid e  (J . Opt. Soc. A m er., 1946, 36, (12), 710).—A 
sum m ary  o f a  p ioneer p ap er on th e  app lication  o f phase-contrast m icroscopy 
to  m eta l surfaces, w hich m ust be h ighly  polished. The vertical illum inato r is 
m odified by th e  ad d itio n  o f an  a n n u la r d iaphragm , which is im aged on a 
diffraction  p la te  n ear th e  objective. Depressions o f th e  surface o f th e  o rder o f 
a  frac tion  o f a  w ave-length o f ligh t in  thickness, o r tran sp a re n t surface films 
o f  sim ilar th ickness, cause local re ta rd a tio n s o f th e  ligh t waves, w hich are 
visible in  th e  field o f th e  diffraction p la te  an d  som etim es have b e tte r  v isibility  
th a n  could be produced by any  o th er m ethod  o f  illum ination .— E . v a n  S.

*X-Ray Spectra with Monochromatic Radiation. A dolphe-Jean Rose 
(Compt. rend., 1946, 222, (14), 805-806).— R. describes th e  use o f s tric tly  
m onochrom atic rad ia tio n  w ith  a  D ebye-S cherrer cam era to  ob ta in  very  fine 
spectrum  lines, free from  diffuseness due to  th e  continuous background. The 
m onochrom ator consists o f a  piece o f q u artz  ben t to  a  radius o f cu rvatu re  of
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600 m m ., w hich focuses th e  K a , an d  K a 2 ray s on  th e  cam era en trance, a  slit 
o f calcite  iso lating  th e  K a , beam . I t  is claim ed th a t  exposure tim es are no t 
n o tab ly  increased . T he m ethod  o f  m easurem ent o f  th e  films is described and  
corrections a re  app lied  fo r eccen tricity  o f th e  cam era, vertica l divergence o f 
th e  beam , heigh t o f  th e  beam , size o f specim en, and  for refraction . E x p eri
m en ta l values a re  g iven fo r a  copper specim en, th e  ex trap o la ted  value o f the  
p a ram ete r a t  21° C. being 3-6073 ±  0-0003 A.— D. P . M.

V . -  POW DER METALLURGY

Powder Metallurgy : Advantages of Self-Lubricating Bearings Made by 
Powder Metallurgy. M. T. V ictor (Canad. M etals, 1947, 10, (4), 18-21, 38).—  
T he th eo ry  o f  porous self-lubricating  bearings is discussed, an d  th e ir  design is 
considered in  te rm s o f (1) th e  m eta llu rgy  o f m anufactu re , an d  (2) th e  ty p e  o f 
oil w ith  w hich th e  bearings a re  im pregnated . T he selection o f lubrican ts, 
corrosive ac tio n  o f certa in  oils, an d  fa ilu re  o f porous bearings a re  briefly 
d iscussed.— H . J .  A.

^Metallurgy of Powders— Study of Sintered Kovar. N guyen  T hienchi 
(Compt. rend., 1946, 222, (18), 1046-1047).— Prelim inary  resu lts  a re  given on 
th e  p rep ara tio n  an d  properties o f K o v a r (nickel 29, cobalt 17, iron  54% , no 
m anganese). T he p u re  m eta ls were o b ta ined  by  reduction  o f th e  oxides, and  
th e  pow ders (nickel an d  iron  200 sieve, cobalt 300) m oulded a t  3 to ns/cm .2. 
S in tering  was carried  o u t in  hydrogen, th ree  sam ples being p repared  : (1) in  a  
resistance fu rnace a t  1050° C. fo r 10 h r., den sity  6, (2) a t  1050° C. fo r 20 h r., 
density  6-5, (3) by  in d uction  h eatin g  a t  1250° C. for 1 h r., d en sity  7-8. The 
density  o f  solid K o v ar is 8-3. All th ree  sam ples sealed perfectly  to  th e  sam e 
glass, w ith  no  blisters. D ebye-S cherrer pho tographs a re  show n.— D . P . M.

*Preparation of Titanium Powder. R . K . H a n n a  a n d  H . W . W orner (J .  
Council Sci. In d u st. Research, A ustra lia , 1946, 19, (4), 449-454).— Several 
m ethods o f p reparing  tita n iu m  were critically  stu d ied  w ith  a  view to  selecting 
one for producing, in  A ustra lia , th e  tita n iu m  needed in  com pound gettering  
m ix tu res. The m eth o d  selected was a  m odification o f one developed by 
K ro ll, a n d  consisted in  th e  red u ctio n  o f tita n iu m  te trach lo rid e  w ith  m agnesium  
a t  800°-900° C. The p ro d u c t, con ta in ing  n o t less th a n  98%  titan iu m , 
p roved  sa tis fac to ry  as a  co n stitu en t o f  certa in  g e tte ring  m ix tures.— H . J .  A.

The Static Hazard in [the Metallic Powder] Industry. George M orris 
(Engineering, 1947, 164, (4251), 4 9 -5 1 ; (4252), 73—75).— M. review s th e  
conditions necessary  fo r th e  genera tion  o f  e lec tro sta tic  charges in  various 
industries, including th e  m etallic  pow der in d u stry , an d  suggests m ethods of 
te s t  fo r dangerous conditions. T he gold-leaf electroscope is qu ite  unreliable 
fo r tes tin g  conditions. M etallic d u s t clouds a re  m uch m ore inflam m able th a n  
clouds o f organic d u sts. Dow m etal, iron  d u s t, a n d  m agnesium  pow ders can 
be ign ited  w ith  less th a n  0-1 joule.— R . G r.

VI.— CORROSION AND RELATED PHENOMENA

*Contact-Corrosion Problems in the [Aluminium] Metal-Window Industry : 
An Assessment of Their Relative Importance. E . P . Pellowe an d  P . P . Poliak
(M etallurgia, 1947, 36, (212), 67—70).— C ast a lum inium  alloy w indow fram es 
m ąy  be in  co n tac t w ith  steel, galvan ized  steel, brass, pu re  alum inium , or 
sta in less steel, an d  experim ents were carried  o u t to  de te rm ine  th e  effect o f th e  
couples so se t u p  on corrosion. T he p a irs  o f  m eta ls were im m ersed fo r 1 m onth  
in  3%  N aCl solu tion , followed by  1 m o n th  in  ta p  w a te r (pH  =  8-0). E ach  
system  w as s tu d ied  in  th e  p a in te d  a n d  u n p a in ted  form . R esu lts were in
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agreem ent w ith  th e  A .S.T.M . 3-year n a tu ra l corrosion te s t. Corrosion of 
a lum in ium  in  co n tac t w ith  bare steel was unexpected ly  heavy, due possibly to  
th e  effect o f iron  corrosion products . The stoved  p a in t film  was m ore effective 
th a n  h ad  been expected . In  th e  case o f th e  alum inium —zinc couple, the  
alum inium  was p ro tec ted  by  th e  zinc, an d  th e  zinc corrosion n o t unduly  high. 
A lum inium  in co n tac t w ith  brass show ed p ittin g , especially in  th e  co n tac t area.

—M. A. V.
f The Causes and Prevention oi Stress Corrosio« in Brass. J .  C. C haston 

(Sheet M etal In d .,  1947, 24, (243), 1395—1401, 1404).— C. discusses th e  p resent 
s ta te  o f knowledge o f season cracking. L ow -tem perature  annealing to  relieve 
stress is only sa tisfac to ry  i f  th e  b rass is n o t subsequently  stressed  beyond the  
y ield  p o in t. Too m uch reliance canno t be p laced on th e  m ercurous n itra te  
te s t,  since service failures m ay occur a t  stress levels a t  which m ercury  will no t 
cause cracking. A m m onia cracking occurs a t  very  m uch lower stresses. C. 
considers th a t  th e  provision o f a  b rass o f su itab le  com position w hich will be 
free from  season cracking is th e  best so lu tion  o f th e  problem  ; th e  add ition  of 
c erta in  elem ents, p a rticu la rly  silicon, hav ing  show n th e  possibilities o f th is 
m ethod.— R . G r.

Corrosion-Resistance of Spot-Welded Aluminium Assemblies [in Salt 
Water], Nicolas Beliaeff (R ev. A lu m in iu m , 1946, (129), 3-9).— A  welded jo in t 
is n o t a tta ck e d  m ore vigorously a t  th e  weld th a n  elsewhere. The F rench  alloy 
“ D uralinox  ”  gives th e  best corrosion-resistance. Anodizing, an d  m etallizing 
w ith  pure  alum inium , increase corrosion-resistance. Tem pering spot-w elded 
D ura lum in  im proves th e  tensile p roperties o f th e  jo in ts, b u t lowers resistance 
to  corrosion.— M. E .

The Use of Glass Wool for Thermal Insulation of Apparatus in Light Alloys. 
Je a n  H erenguel (Rev. A lu m in iu m , 1946, (129), 10-11).— H o t w a ter o r steam  
passing th rough  glass wool becomes alkaline an d  a tta ck s  th e  alum inium . 
H ow ever, wool m ade o f scorias can be used  because i t  is only v ery  slightly  
alkaline.— M. E .

*Lead-Base Babbitt Alloys. I.—Physical and Corrosion Properties. II.—  
Fatigue and Wear Properties. (George). See p. 4.

’''Internal Oxidation. F . N . R hines (Corrosion and M aterial Protection, 1947, 
4, (2), 15-20).— A review  o f th e  p resen t s ta te  o f  knowledge o f in te rnal 
ox idation  o r sub-scale form ation. The m echanism  o f th e  process is discussed, 
a n d  th e  role o f  diffusion stressed. The im portance o f th e  m anner o f nucleation  
o f th e  oxide in determ ining th e  s tru c tu re  o f th e  sub-scale is po in ted  ou t, and  is 
show n to  depend on th e  tem p , o f  reac tion  an d  th e  n a tu re  an d  concen tra tion  o f 
th e  alloying elem ent. The ra te  o f advance o f th e  ox idation  is contro lled  by the  
diffusion ra te  o f oxygen in  th e  m etal and  of th e  reacting  elem ent. There is no 
evidence th a t  th e  p recip ita ted  oxides cause a  hardening effect sim ilar to  age- 
hardening, b u t th ey  do ap p ear to  influence recrysta lliza tion  and  grain  grow th. 
The te x t  is well illu s tra ted  w ith  photom icrographs, an d  14 lite ra tu re  references 
a re  given.— G. T. C.

Is there Poison in Your Corrosion-Resisting Alloy ? D . E . Ja c k  (Corrosion 
and M aterial Protection, 1947, 4, (2), 12).— J .  discusses in  general term s th e  
possibility  o f traces o f  copper dissolved from  various corrosion-resisting alloys 
being sufficient to  cause serious con tam ination  o f liquids com ing in  co n tac t 
w ith  th e  alloys.— G. T. C.

Industrial Handling of Fluorine. R alph  L an d au  an d  R . R osen (Indust, 
and Eng. Chem., 1947, 39, (3), 281—288).— The unusual physical, chemical, 
corrosive, an d  physiological p roperties o f fluorine are sum m arized, and  its 
com parative  h ea ts  o f  reac tion  and  i ts  effect on  various m etals and  non-m etallic 
substances tab u la ted . A schem atic flow d iagram  used to  s tu d y  th e  la t te r  a t  
various jpressures is shown. D ilu te an d  pure  fluorine have sub stan tia lly  
d ifferent p roperties, while nickel, Monel m etal, a lum inium , m agnesium , and



V I I .— Protection 11

m etal fluorides in  th e ir  h ighest valence s ta te s  have excellent corrosion 
properties. U nexplained  in h ib ited  reactions som etim es occur. S ta n d ard  or 
ex tra -stro n g  iron  pipes for atm ospheric, an d  nickel and  M onel-m etal pipes for 
g rea te r p ressures are  recom m ended fo r conveying, using w elded jo in ts. 
F langed  jo in ts , w ith  soft copper, alum inium , o r Teflon (tetrafluoroethylene) 
gaskets m ay  be used  for low pressures, while valves w ith  Teflon as seating  
elem ent a n d  Monel m eta l o r nickel as m atin g  e lem ent are recom m ended, 
welded or silver- (n o t soft-) soldered in to  th e  line. In s tru m en ts , com pressors, 
&c., m u st be selected w ith  g rea t care. S torage, w hich is hazardous, requires 
th ick  M onel-m etal o r nickel containers. S a fe ty  p recau tions, a n  efficient 
tre a tm e n t for burns, a n d  successful disposal m ethods are described. F ire 
p ro o f neoprene is a  successful p ro tec tive  fabric .— D. P . M.

The Prevention of Corrosion by Fluorine and by Hydrofluoric Acid Requires 
Quite Special Apparatus. M ars G. F o n ta n a  (Indust. and Eng. Chern., 1947, 39, 
( 3 ) ,  9 1 a - 9 2 a ) .— A brie f sum m ary  o f th e  corrosive properties o f fluorine and  
hydrofluoric acid, an d  m ateria ls su itab le  for handling  them .— D . P . M.

Corrosion. M ars G. F o n ta n a  (Indust. and Eng. Chem., 1947, 39, (4), 
8 1 a —8 2 a ) .— On th e  basis o f  th e  appearance o f corroded m eta l, corrosion is 
classified a rb itra rily  in to  e igh t form s : un ifo rm  a tta c k  or general corrosion, 
in te rg ran u la r corrosion, galvanic o r tw o-m etal corrosion, erosion-corrosion, 
dezincification, p ittin g , stress corrosion, an d  concentration-cell corrosion. A 
b rie f sum m ary , w ith  exam ples, o f  th e  first tw o is given.— D . P . M.

Studies on Corrosion in Great Britain and the U.S.A. During the War 
(1940-1945). E . H erzog (M étaux et Corrosion, 1946, 21, (251), 92-100).— 
H . sum m arizes papers by  U . R . E v an s an d  G. D . B engough, on theories o f  
corrosion an d  p ro tec tion , read  a t  th e  conference of th e  C entre de la L u tte  C ontre 
la  Corrosion in  P aris in  A pril 1946.— M. E .

Corrosion Inhibitors. ------  (M etallurgia , 1946, 34, (203), 270-273).—A
re p o rt o f a  sym posium  on “ In h ib ito rs  for Control o f Scale and  Corrosion in  
W a te r ”  held  a t  a  jo in t session o f th e  D ivision o f In d u stria l an d  E ngineering 
C hem istry  an d  of W ater, Sewage, a n d  S an ita tio n  C hem istry  o f th e  A m erican 
Chem ical Society.— W . G. A.

VII.— PROTECTION 
(Other than by Electrodeposition.)

Corrosion Protection Lengthens Life of Aluminium Transportation Units.
J .  F . Mason (A lu m in u m  and M agnesium , 1947, 3, (5), 14—15, 17, 21).— A 
general discussion of th e  corrosion o f a lum inium  alloys used in  th e  tran sp o rt 
in d u stry  an d  o f th e  ty p es o f finishes an d  p a in ts  w hich m ay  best be used to  
p ro tec t them . T he use o f zinc ch rom ate  is considered.— F. A. F .

Metallization with Aluminium. C. R . D rap er (Light M etals, 1947, 10, 
(110), 124—160 ; correspondence, (112), 254).— A leng thy  discussion o f cu rren t 
techniques an d  ap p ara tu s  for th e  coating o f  m etallic and  non-m etallic  articles 
w ith  a lum inium . M echanical, d ipping, and  calorizing m ethods a re  d ealt w ith , 
an d  spraying m ethods are described a t  le n g th ; uses o f sprayed  coats are also 
discussed. Corrosion findings a re  considered, as well as resistance to  liigh- 
tem p . oxidation . The use o f a lum inium  in p a in t, e lectrodeposition, evapora
tion , an d  sp u tte rin g  is th en  reviewed, to g e th e r w ith  its  application  to  m irrors.

— F . A. F .
Surface Preparation for Metal Spraying [Zinc and Aluminium], ------

M achinist (E ur. E dn .), 1947, 91, (8), 235-238).— The necessity  for proper 
surface p rep ara tio n  to  secure adhesion in m eta l spraying, th e  m etallurgical 
considerations involved, and  th e  m ethods o f p rep ara tio n  th a t  can be used are



] 2 Metallurgical Abstracts V o l . 15

described. The m etals p rim arily  concerned are  zinc an d  a lu m in iu m ; 
cadm ium  has som ew hat lim ited  applications on accoun t o f its  high cost.

—J .  H . W .
Shipbuilding at Home and Abroad [Use of Sprayed Zinc Coatings]. ------

(Syren and Sh ipp ing , 1947, S02, (2639), 480).— In  th e  U .S., w idespread use is 
m ade o f sp rayed  zinc coatings on th e  welds o f sh ips’ p la tin g  and  on a  v a rie ty  o f 
aux iliary  p a rts . The m ethod  o f  applying th e  zinc coating is by  m eans o f the  
Schori m etal-pow der p isto l and  th e  Schori m etallizing process. The adhesion 
betw een p a in t an d  galvanized iron  is poor, an d  once a  rep ain ted  film reaches 
any  appreciable th ickness th e  stresses o f cold an d  h e a t cause i t  to  b lis ter and 
peel off. P a in t adheres well to  sprayed  zinc, regardless o f  th e  th ickness o f th e  
film, and , a lthough  th e  zinc spraying costs m ore in itially , th e  to ta l cost over a 
period o f 10-20 years is su b stan tia lly  less.— H . V.

Equipment for Hot Galvanizing. A. G ordet (Galvano, 1947, 16, (121),
18-19).— General advice is given on equ ipm en t to  be used.— M. E .

The Term “ Deoxidation ”  in Hot Galvanizing. A. G ordet (Galvano, 1947, 
16, (124), 17-19).— Answers to  le tte rs  received by  G.—M. E.

Theory of the Anodic Oxidation of Aluminium in a Bath of Sulphuric 
[Acid].— I, - - I I ,  — III, —IV. J .  G laym an (Galvano, 1947, 16, (121), 13-17 ;
(122), 1 3 -1 7 ; (123), 1 2 -1 4 ; (124), 13-16).— (I.— ) A discussion o f  th e  
app lication  o f  N e m st’s L aw  in  th e  anodizing process. ( I I .— ) T he best 
po ten tia l fo r anodizing is 50 V., an d  th e  po ten tia l a t  th e  electrodes increases 
according to  th e  logarithm  o f th e  c.d. Colloidal add itions lower th e  surface 
tension. A lum inium  su lp h a te  increases th e  resistance, b u t th e  ad d itio n  of 
n itric  acid gives a lum inium  n itra te , w hich decreases th e  resistance o f th e  
solution. Copper su lpha te  im pedes th e  anodizing process, b u t i f  ta r ta r ic  acid 
is added  a  com plex copper ion is form ed which is n o t harm ful. ( I I I .— ) The 
colour o f  th e  hydrox ide is a  function  o f  i ts  concen tra tion . I f  colloidal 
im purities are p resen t in  th e  b a th , th e  in ten sity  o f th e  colour is dim inished. 
(IV .— ) The colour o f  th e  hydroxide is also due to  adsorp tion . F ix ing  is 
effected by  th e  po lym erization  o f  th e  a lum ina a f te r  d eh y d ra tio n  o f th e  
hydroxide.— M. E .

Grey- or Black-Coloured Anodic Films on Industrial Aluminium Magnesium 
Alloys. J .  H erenguel an d  R . Segond (M elaux et Corrosion, 1946, 21, (252/253), 
101-104).— T his effect is generally  due to  silicon, p recip ita ting  ou t o f  solid 
solution. T he so lub ility  o f silicon decreases w ith  increasing percentage o f 
m agnesium . Incom plete  ox idation  o f th e  silicon causes a  p recip ita tion  o f 
A l3Mg2, w hich gives th e  sam e resu lt. Tem pering a t  450° C. p rev en ts  th is 
p recip ita tion . I t  is advisable to  use pure  m etals for m aking th e  alloys an d  to  
cool th e  ingots quickly.— M. E .

The Dichromate Treatment for Magnesium. ------  (Products F in ish ing ,
1947,11, (7), 96, 98).—A  brie f outline o f  a  d ichrom ate  trea tm e n t for m agnesium  
prio r to  pain ting . O perating  de ta ils  are  given.— G. T. C.

Anodizing of Magnesium Alloys for Protection and Appearance. George 
B lack (Product E ng., 1947,18, (5), 122-124).— The process produces a  p ro tec tiv e  
an d  decorative  m agnesium  oxide-silica te  film on th e  alloys o f m agnesium . 
The coating is applied  in  a  strong  alkaline so lu tion  a t  e levated  tem p . (180° F . 
(88° C.)) a t  4—6 V. T he decorative properties can be fu rth e r enhanced  by 
dyeing to  a lm ost any  colour desired. The typ e , thickness, an d  shape o f th e  
m ate ria l being trea ted , an d  th e  desired end p roduct, determ ine w hether A.C. 
o r D.C. should be used. I n  general, th e  A.C. process is best for narrow -gauge 
w rought alloys an d  th e  D.C. fo r heav ier gauges, castings, and  in trica te  shapes. 
The coating a n d  b a th  characteristics for A.C. a re  : light- to  dark-grey colour, 
20-30  a m p ./f t .2, good th row ing  power, 0-0002—0-0005 in. thickness, and 
ex trem ely  dense an d  com pact film. T he D.C. characteris tics are : light- 
green colour, 10-20 a m p ./f t.2, excellent throw ing power, 0-0004—0-001 in.
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thickness, a n d  some porosity  noticeab le  a t  250 m agnifications. The cycle o f 
operations is as follows : degrease, alkaline cleaner, w a te r  rinse, w a te r rinse, 
acid  cleaner, w a te r rinse, anodize, w a ter rinse, w a te r  rinse, neu tra lizer.

— H . V.
Finishes for Magnesium. R . T. W ood (A lu m in u m  and M agnesium , 1947, 

3, (4), 12—14, 17, 22).— A n address to  th e  M agnesium  A ssociation. A general 
review  o f th e  su b jec t, covering surface p rep ara tio n  an d  cleaning, trea tm e n ts  
used as p rep ara tio n  for p a in tin g  (including anodic m ethods), p a in t system s, 
a n d  chem ical coatings.— F. A. F .

Aluminium-Coated Steel May Offer Advantages for Many Products. ------
(Products F in ish ing , 1947, 11, (5), 58, 60, 62).— A lum inium -coated  steel is 
now  being produced  by a  ho t-d ipp ing  process by  th e  A m erican Rolling Mill Co. 
T he finish is so ft an d  sa tin y , b u t  a  b rig h te r “  ex tra -sm o o th  ” grade is also 
available. T he w eight o f coating  is 0-50 o z ./f t.2 on  b o th  sides, eq u iva len t to  a  
th ickness o f  0-001 in. per side. The m ate ria l w ith stan d s up  to  2000 hr. in  20%  
sa lt sp ray  a t  95° F . (35° C.). I t  shows no d iscoloration  below a b o u t 900° F . 
(482° C.), a n d  no d estru c tiv e  scaling below a b o u t 1600° F . (871° C.). T ests 
have  been carried  o u t on  car ex h au s t pipes, dom estic-range oven liners, 
c ircu la ting  boiler p a rts , &c. W hen  th e  sheet is to  be pa in ted , surfaces should 
be “  m ill-bonderized ” , w hich is carried  o u t a t  th e  w orks before despatch .

— G. T. C.
*Ten Years’ Outdoor Exposure of Filled Asphalt Coatings on Saturated Felts.

G. L. Oliensis (B u ll. Am er. Soc. Test. M ai., 1947, (144), 32-41 ; discussion, 
41-48).— P a s t  exposure te s ts  on  filled coatings have been m ade on sm all rigid 
a lum in ium  panels fo r re la tiv e ly  sh o rt periods u n d e r artificially  produced 
w eathering  conditions. These te s ts  have ind ica ted  th a t  nearly  all fillers 
im prove th e  w eath e rab ility  o f  a sp h a lt. In  th e  p resen t paper, O. p resen ts te s t  
d a ta  for a sp h a lts  coated  on a sp h a lt-sa tu ra ted  fe lt. T he specim ens were 
exposed o u t o f  doors for ap prox . 10 years, a n d  th e  resu lts  ind ica te  th a t  fillers 
do  stab ilize  th e  flow an d  th ereb y  im prove th e  life o f roofing cem ents w hich 
have a  re la tive ly  low softening p o in t ; b u t  fillers do n o t  im prove th e  crack 
resistance o f  coatings w hich have  a  h igh  softening p o in t an d  w hich do n o t flow 
when unfilled.— H . J .  A.

VIII.— ELECTRODEPOSITION

*Plating on Aluminium. R . A. E h rh a rd t an d  J .  M. G uthrie  (M onthly Rev. 
Am er. Electroplaters' Soc., 1947, 34, (4), 421-428).— E . an d  G. discuss 
com m ercial app lications o f  p la tin g  on alum inium , an d  review  early  develop
m en ts. T hey  describe in  d e ta il a  soldering te s t  for th e  adhesion o f  e lectrop late  
to  a lum in ium  an d  i ts  alloys. Two specim ens, 1 X i  X |  in ., a re  soldered 
end to  end  in  a  su itab le  jig, using  50 : 50 le a d - tin  solder. T hey  are  th en  
pu lled  in  a  tensile  m achine. A fte r breaking, an  a tte m p t is m ade to  resolder 
in  o rder to  dete rm ine  i f  th e  b reak  has occurred in  th e  solder o r a t  th e  bond 
betw een th e  p la te  a n d  th e  alum in ium . F o u r m ate ria ls were te s te d  : 
com m ercial-purity  a lu m in iu m ; a lum in ium  w ith  4-5%  copper an d  1 -25% 
m ag n esiu m ; a lum inium  w ith  5-0%  s ilico n ; a n d  a lum inium  w ith  2-5%  
m agnesium  an d  0-25%  chrom ium . Z incate  so lu tions were used as a  p re 
tre a tm e n t, an d  th e  op tim um  conditions estab lished  in  each  case by  m eans of 
th e  adhesion  te s t  described. These were : sp. gr. 1-38-1-41, copper co n ten t
3—7 g ./l., zinc co n ten t 65-78  g ./l. T he com position w as m ost critical w ith  
th e  alloy con tain ing  chrom ium . A hydrofluoric acid  d ip  w as used in th e  case 
o f  th e  silicon-containing alloy. The op tim um  tim e o f im m ersion in  th is  was 
found  to  be 15-45 sec.—-G. T . C.

Improved Barrel-Plating Technique | Cadmium Plating], H erb erth  E . H ead 
( M etal F in ish ing , 1947, 45, (3), 55-57).— In  order to  avoid th e  necessity  o f
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rem oving w ork from  barrels to  baskets an d  vice versa during  th e  various 
stages o f th e  cadm ium -plating  cycle, a  cylindrical barre l was designed in  which 
cleaning, rinsing, acid  dipping, an d  p la ting  were carried o u t in  succession 
w ithou t rem oving th e  w ork. T he cylinder m ateria l was m elam ine-canvas 
lam inate . There was negligible con tam ination  o f solutions due to  drag-ou t, 
an d  th e  m ateria ls used in  th e  construction  w ithstood  th e  conditions well. A 
50%  increase in  p roduction  is claim ed.— G. T. C.

Practical Advice on Chromium-Plating Baths. ------- (Galvano, 1947, 16,
(121), 10 -1 1 ; (122), 7-8).— I f  iro n  im purities a re  p resen t in  th e  b a th , i t  is 
necessary to  add sulphuric acid. W hen th is  is p resen t in  excess, gas is e v o lv e d ; 
too  little  acid resu lts  in  brow n spo ts on th e  p lating .— M. E .

*Copper Plating in Alkane Sulphonic Acid Baths. C. L. F a u st, B. Agruss, 
E . L . Combs, an d  W ayne A. Proell (M onthly Rev. Am er. Electroplaters’ Soc., 
1947, 34, (5), 541-549).— A descrip tion  o f th e  deposition o f copper a t  c.d. o f 
from  60 to  1000 a m p ./f t.2 from  b a th s  based on a  new  class o f  strong  acids, viz. 
th e  a lkane sulphonic acids o f  m ethane, e thane, p ropane, an d  bu tane . The 
p la te  ob ta ined  is sem i-bright w ith o u t th e  add itio n  o f brigh ten ing  agen ts to  the  
b a th . B rig h t nickel d irec tly  over th is  gives a  p la ting  o f good colour. The 
effect o f vary ing  th e  operating  conditions fo r fo u r different p lating  b a th s  is 
discussed. These are : a  d ilu te  b a th  operating  a t  ab o u t 60 a m p ./f t.2, a  sim ilar 
b a th  a t  200 a m p ./f t .2, a  b a th  giving a  sem i-bright p la te  w ith  a  lu stre , operating  
a t  150 a m p ./f t.2, an d  one operating  a t  1000 a m p ./f t .2 w ith  sim ple ag ita tion . 
The w ork has n o t been applied on a  com m ercial scale.— G. T . C.

Maintenance of a Bath [for Copper Plating] by Correct Additions. E . B are t 
(Galvano, 1947, 16, (121), 11-12).— The cyanide concen tra tion  m ust be k ep t 
const., an d  ad d itio n  should be m ade in  th e  form  o f solutions, n o t in  th e  solid 
s ta te .— M. E .

*Effect of Small Amounts of Zinc in Watts-Type Nickel Depositing Solutions.
G. E . G ardam  (J . Electrodepositors’ Tech. Soc., 1947, 22, 8-13).— G. discusses 
various aspects o f  th e  presence o f sm all q u an titie s  o f zinc in a  W atts-ty p e  
b a th , an d  gives q u a n tita tiv e  d a ta . The effect o f ad d itio n  of am oun ts o f zinc 
u p  to  0-40 g./l. on  th e  Brinell hardness o f th e  coating is given for tw o solution 
com positions. T here is in  b o th  cases an  in itial decrease in  hardness, believed 
to  be due to  th e  “ ageing ”  o f th e  solu tion , followed by  a n  increase. The effect 
on  th e  appearance o f th e  coating ob ta ined  by  "varying th e  p H  o f th e  solution 
betw een 1-8 an d  6-3 an d  w ith  a  zinc co n ten t o f  0 '25 g ./l., is given. The 
cathode p o ten tia l was n o t found to  v a ry  significantly w ith  varia tions in zinc 
con ten t. The p roportion  o f zinc in  th e  coating was found  to  be m uch higher 
th a n  in th e  solution. R esu lts are  given briefly o f te s ts  on e ight m ethods of 
rem oving zinc from  th e  solution. Only one, electrolysis a t  10 a m p ./h r./l. a t  
15 a m p ./f t.2 over 20 h r., was en tirely  successful.— G. T. C.

*Note on the Effect of Copper on Nickel Deposition. G. E . G ardam  (J. 
Electrodepositors' Tech. Soc., 1947, 22, 14).—A dilu te  so lu tion  o f copper 
su lp h a te  was allow ed to  d rip  a t  various ra tes  in to  an  a ir-ag ita ted  W atts  
so lu tion  while electrolysis was being carried o u t w ith  a  nickel-foil cathode. 
The ra te  o f add itio n  a t  w hich “  g row thy  ”  deposits form ed on  th e  cathode was 
found  to  correspond w ith  a  co n ten t o f O 13-0-17%  o f copper in  anodes.

— G. T. C.
Tin Plating and Control of Tin Solution by Anode Colour. Jo h n  F rank lin  

D aym ude (Products F in ishing, 1947, 11, (6), 42-A4, 46, 48, 50, 52, 54, 56).—■ 
Solutions for still, au tom atic , an d  barre l p la ting  o f t in  are described, applicable 
to  a  wide range o f base m etals an d  having excellent throw ing power. The 
m ethod  o f m aking up  th e  so lu tion  is given, an d  contro l o f  its  operation  by 
visual observation  is described, p rim arily  for th e  laym an  w ithout a  technical 
education . There are sections dealing w ith  cleaners, filtering, sim ple analysis, 
an d  rep la ting  on tin p la te .— G. T. C.



Fusing of Electrodeposited Tin Coatings. J .  F a lk  (M etal F in ishing, 1947, 
45, (4), 63-65, 71).— A deta iled  descrip tion  o f  a  sim plified m ethod  o f fusing 
t in  coatings to  im prove th e ir  appearance an d  corrosion-resistance. The 
fusing m edium  m ay be e ith e r h ydrogenated  oil, tallow , or petro leum  p roduct 
w ith  a  flash p o in t above 500° F . (260° C.). The con tainer is a n  electrically  
hea ted  steel tan k . Tem p, contro l is im p o rta n t, th e  op tim um  range being 
475°-490 ': F . (246°-254° C.). A n ex h au s t system  is essential to  rem ove oil 
fum es. T im e o f im m ersion is 3 -10  sec., an d  m ay  be contro lled  visually. F o r 
sm all p a r ts , a  bask e t is used  to  im m erse th em  in  th e  oil. To p rev en t sm all 
p a r ts  fusing togeth e r thby  are  placed in  a  b reaker im m ediately  a fte r  rem oval 
from  th e  b a th . This ro ta tes  a t  200-300 r.p .m ., an d  p reven ts stick ing o f th e  
p a r ts  together. T richlorethylene is used  as a  quench an d  a degreaser.

— G. T. C.
Manufacture of Zinc-Base Alloy Die-Castings. J .  C. Fox  (M onthly Rev. 

A m er. Electroplaters' Soc., 1947, 34, (3), 288-297).— The first o f th ree  papers 
(the  o th er tw o a re  a b s trac te d  below) o f a  sym posium  on th e  p la ting  o f zinc-base 
a lloy die-castings held  a t  th e  A nnual E d u ca tio n a l Session o f th e  D e tro it B ranch 
o f th e  A m erican E lec tro p la te rs’ Society. F . outlines briefly th e  developm ent 
a n d  com position o f th e  alloys used, an d  discusses casting  practice , casting  
m achines, dies, die steels, th e  im portance  o f  design, &c.— G. T. C.

Plating on Zinc-Base Alloy Die-Castings, Including Buffing, Cleaning, 
Stripping. C. F . N ixon (M onthly Rev. A m er. Electroplaters' Soc., 1947, 34, (3), 
298-309).— N . 'describes th e  p la tin g  o f zinc-base alloy die-castings a t  the  
F isher B ody—T ern s ted t division o f th e  G eneral M otors C orporation. D etails of 
degreasing, cleaning, th e  copper “  strik e  ”  solution, a n d  th e  p la ting  solutions 
a re  given. T he use o f a  b rig h t copper o r nickel so lu tion  follow ed by  chrom ium  
p la tin g  is advo ca ted  as a  m eans o f reducing buffing costs. S trip p in g  of 
com posite copper-n ickel coatings is carried  o u t in  50 -5 5 %  H 2S 0 4, w hich is 
rap id  a n d  does n o t a tta c k  th e  zinc alloy excessively. N o ad d itio n  agen t is 
used. The b a th  operates a t  150° F . (66° C.) afid w ith  a  vo ltag e  o f 9 V. 
Several good pho tographs are given, illu stra tin g  such defects in  die-castings as 
chills, sw irls, cold laps, splashing, ga te  holes, a n d  “ soldering ” , an d  th e ir  
effects on  subsequen t p la ting .— G. T. C.

*Testing of Plated Coatings on Zinc-Base Alloy Die-Castings. E . A . 
A nderson (M onthly Rev. Am er. Electroplaters' Soc., 1947, 34, (3), 313-318).—  
A. describes th e  s tu d y  o f p la te d  zinc-base alloy p a r ts  tak e n  from  cars a f te r  
five y ears in  service. Corrosion was judged  v isually , th ickness by  m icroscopic 
m easurem ent, w hich A. considers in ad eq u ate , an d  adhesion b y  tes tin g  w ith  a 
sh a rp  knife. The d a ta  o b tained  are  p lo tte d  on  a  g raph . The im portance  of 
ensuring  good adhesion o f  th e  deposited  m eta l to  th e  zinc alloy is stressed. 
Som e failures o f th e  p la tin g  a re  ascribed to  in te rcry s ta llin e  corrosion o f the  
alloy itself, resu lting  in  an  expansion, w ith  consequent ru p tu re  o f th e  p lating . 
Chem ical analysis confirm ed unsu itab le  com position o f th e  alloys in  some cases. 
Several pho tom icrographs are given o f failed  coatings.— G. T . C.

Electroplating Zinc-Base Die-Castings. C. F . N ixon  (M etal F inishing, 
1947, 45, (3), 58-60).— A general review  o f polishing, buffing, cleaning, p lating , 
a n d  strip p in g  o f zinc-base die-castings. The influence o f casting  techn ique  
on subsequen t p la tin g  is m entioned. 5 0 -5 5 %  H 2S 0 4 is recom m ended for 
s trip p in g  nickel an d  copper p la te  from  die-castings. The process is an  
e lectro ly tic  one, o p erated  a t  150° F . (66° C.) an d  w ith  a  voltage o f 9 V.

— G. T. C.
*Bright Zinc Plating Using a Cyanide Bath Containing Sodium Sulphide.

M arcel B allay  and P ierre  V ogt (M étaux et Corrosion, 1946, 21, (251), 89-91).— 
T he b righ tness is n o t due to  th e  e lim ination  o f  th e  h eavy  m etals by  p recip ita tion  
as sulphides, b u t  to  th e  fo rm ation  o f a  colloidal suspension by  th e  action  of 
th e  sodium  sulphide. The best e lectro ly te  te s ted  was : zinc 45 g ./l. (Zn(CN)2),
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N aC N  110 g ./l., N aO H  70 g ./l., an d  20 c.o. o f a  solution o f sodium  sulphide 
(100 g./l.).— M. E .

Porosity oi Electrodeposited Metals (A.E.S. Research Project No. 6). I.—  
Bibliography. XI.— Critical Literature Review. N . T hon an d  E . J .  Addison, 
J r .  (M onthly Rev. Am er. Electroplaters' Soc., 1947, 34, (4), 445^453; (5), 
568-576).— (I.— ) The bibliography covers th e  period from  1887 to  early  1946, 
I t  contains 226 references, m ostly  to  published w ork, b u t  a  few to  unpublished  
p riv a te  com m unications. I t  represen ts th e  p relim inary  step  in  th e  w ork of 
A .E .S . R esearch  P ro jec t No. 6, an d  is confined to  sources w hich m ake explicit 
con tribu tions to  th e  specific s tu d y  o f th e  n a tu re  an d  causes o f th e  porosity  
which seems to  be a  system atic  occurrence in  m eta l e lectrodeposits. ( I I .— ) A 
prelim inary  p a r t  o f  A .E .S . R esearch P ro jec t No. 6, p rep ara to ry  to  experim ental 
and  lab o ra to ry  work. The early  h is to ry  o f  th e  problem  o f porosity  in  e lectro 
deposited  coatings is given briefly. This is followed by  a  discussion o f th e  
ferroxyl te s t.— G. T. C.

Conductivity of Electrolytic Baths. J .  L iger (Oalvano, 1947 ,16, (121), 8-10).
■—A general survey  of th e  conductiv ity  o f ions.— M. E .

Anodes and Electrolytes. E . B a re t (Oalvano, 1947, 16, (123), 11).—  
E lem en tary  advice ab o u t copper-p lating  b a ths.— M. E .

*Determination of Free Sodium Hydroxide and Sodium Carbonate in Plating 
Solutions. L ouis S ilverm an (M etal F inishing, 1947, 45, (4), 72—73).—S. 
describes a  volum etric  m ethod  in which, to  o b ta in  th e  sodium  hydroxide 
co n ten t o f  th e  solution, th e  carbonate  is p rec ip ita ted  w ith  b arium  chloride and 
any  cyanide p resen t is p reven ted  from  hydrolysing by th e  add ition  o f excess 
alcohol. A d irec t titra tio n  w ith  HC1 gives th e  N aO H  conten t. The carbonate  
co n ten t is ob ta ined  by p recip ita ting  th e  carbonate  from  a second sam ple, 
filtering i t  off, an d  titra tin g .— G. T. C.

*A New Time-o£-Gassing Test of Thickness of Cadmium Coatings, Particularly 
for Small Parts. S. G. Clarke an d  J .  P . A ndrew  (J . Electrodepositors' Tech. 
Soc., 1947, 22, 1 -7).— The solu tion  used is 10%  nickel su lpha te  crysta ls in  
hydrochloric  acid  (sp. gr. 1-16); w ith  i t  th e  ra te s  o f so lu tion  o f cadium  coatings 
form ed in  different ty p es o f p la tin g  b a th  differ from  each o th e r by  a  
com paratively  sm all am oun t. The te s t  is carried ou t by  im m ersing th e  
degreased p a r t  in  th e  so lu tion  a n d  no ting  th e  tim e w ith  a  sto p  w atch  from  the 
com m encem ent o f  gassing u n til th ere  is a  rap id  falling off o f th e  ra te  o f gassing. 
A tem p , correction  o f 2 %  o f th e  a p p aren t th ickness for each 1° C. above or 
below 20° C. is added  or su b trac ted . Curves are given for converting gassing 
tim es to  th ickness o f coating. The accuracy o f th e  m ethod  is considered to  be 
w ith in  ± 2 5 % . The m ethod  is applicable to  cadm ium  coatings on steel and 
copper, an d  probab ly  on brass, though  th is  was n o t tes ted .— G. T . C.

* Apparatus for Anodieally Stripping Electrodeposits from One Side of a Sheet 
for Analytical Purposes. J .  W . Price (J . Electrodepositors' Tech. Soc., 1947, 22, 
22-23).— Owing to  th e  difficulty o f finding a  stopping-off com pound th a t  w ould 
resist h o t caustic  soda—cyanide so lu tion  used  in  s tripp ing  speculum , an  
a p p ara tu s  was devised o f a lkali-resistan t p lastic  w hich allowed electro ly tic  
stripp ing  to  be carried  o u t on one side only of a  p la te  sheet specim en. The 
c ircular specim en w as p laced in  a  th read ed  recess o f i ts  own dia. in a  p lastic  
block. A ru b b er ring gaske t was p laced on top , an d  a  p lastic  cylinder screwed 
dow n tig h tly . C on tac t was m ade w ith  th e  back o f th e  specim en by  m eans o f a 
term inal screw. The cylinder was filled w ith  stripp ing  solution and  a  t in  foil 
anode was suspended in  it .  The solu tion  was hea ted  by  im m ersion o f the  
ap p a ra tu s  in  w a ter n ear i ts  boiling po in t.— G. T. C.

*Methods of Analysis of Chromium-Plating Solutions. (Salt). See p. 19. 
* Analysis of Gold and Gold Alloy [Plating] Solutions. (Parker). See p. 19. 
^Estimation of Nickel, Cobalt, Chloride, Formate, and Formaldehyde in 

Nickel-Cobalt Plating Solutions. (Salt). See p. 20.
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^Determination of Impurities in Electroplating Solutions, (a .e .s . Research 

Project No. 2.) V.— Manganese in Nickel-Plating Baths. V I.’ Traces of 
Copper in Nickel-Plating Baths. (Serfass an d  Levine). See p. 19.

Metallography for the Electroplater. Alex B lazy an d  J .  B. M ohler (Metal 
F in ish ing , 1947, 45, (4), 54—57).—A general review  o f  m etallographic  techniques 
fo r  exam ining e lectrodeposited  coatings. T ypes o f m icroscope for low- and  
high-pow er exam ination , an d  m ethods o f m ounting , polishing, and ligh ting  are  
discussed.— G. T. C.

The Significance of Polarization in Electroplating. H . B andes (M etal 
F in ish ing , 1946, 44, (12), 516—521).—A  ta lk  given before th e  N ew ark  B ranch 
o f  th e  A m erican E lectro p la te rs’ Society.— W . G. A.

Control Apparatus for the Production of Uniform Electrodeposits from a 
Rectified A.C. Supply. D . A shby an d  S. W ernick (M onthly Rev. Arner. 
Electroplaters' Soc., 1947, 34, (1), 42-49).— A. an d  W . discuss th e  difficulty o f 
ob tain ing  electrodeposits o f  uniform  thickness. The m inim um  th ickness 
req u ired  is u sually  specified, an d  an y  m eta l deposited  in  excess o f th is is 
uneconom ical. Correct choice o f so lu tion , anode a rrangem en t, an d  c.d. are 
im p o rta n t. A n electrical u n it  is described w hich applies an d  m ain ta ins the  
p redeterm ined  cu rren t a n d  rectifies fluctuations th a t  occur. I t  also cu ts off 
th e  cu rren t a t  th e  end o f th e  p la tin g  cycle. I n  th is  w ay, th e  deposition o f 
m ore m eta l th a n  is requ ired  is g uarded  ag ainst, an d  su b s tan tia l econom ies are 
achieved. T he m achine is m ost su itab le  fo r au to m atic  an d  sem i-autom atic  
p lan ts. D uring  loading o f th e  w ork, i t  can  be arranged  to  provide a polarizing 
cu rren t fo r w ork a lread y  in  th e  b a th . S im ilarly , i t  can be arranged  to  give an  
in itia l high-c.d. “  strike  ” , p rio r to  th e  m ain  p la tin g  operation . A stan d -b y  
pow er supp ly  (large-capacity  b a tte ry ) is also incorporated .— G. T. C.

Rectifiers for Electroplating.— II. Louis W . R einken  (M etal F in ishing, 
1947,45, (4), 58—62).— R . discusses variab le  au to -transfo rm ers, th e ir  advantages 
a n d  d isadvantages, a n d  rectifier construction . I n  connection wit h th e  la tte r , 
th e  im portance o f v en tila tio n  is particu la rly  stressed .— G. T . C.

Automatic Conveyor for Electroplating. A dolph B regm an (Iro n  Age, 1947, 
159, (25), 6 8 -7 4 ; (26), 58-64).— B. reviews th e  developm ent, advan tages, and  
lim ita tions o f  au to m a tic  p la tin g  eq u ipm en t, describes th e  p rincipal ty p es o f 
m achines su itab le , an d  ind icates where each  p a r t  m ay  be m ost effectively used. 
H e gives d e ta iled  descrip tions o f th e  operating  characteristics o f a  num ber o f 
a r t  >matic conveyors availab le  fo r p la tin g  w ork, a n d  discusses th e ir  costs.

— J .  H . W .
Electroplating at Flint’s A.C. Spark Plug Division. B ry a n t W . Pocock. 

(Products F in ish ing , 1947, 11, (5), 30-32, 34, 36, 38, 40, 42, 44, 46).—A 
descrip tion  o f a  large-scale p la tin g  equ ipm en t. O perating  deta ils a re  given of 
cleaning procedure, b rig h t zinc p la tin g  w ith  au to m a tic  p lan t, zinc barrel 
p la ting , an d  deposition  o f copper, nickel, a n d  chrom ium  on zinc-base die- 
castings.— G. T. C.

Disposal of Cyanide W astes. Jo h n  G. D obson (M etal F in ish ing , 1947, 45,
(3), 68—71).— T he use o f  chlorine to  d estro y  cyanide in  w aste w aters is discussed. 
T he ex ac t chem istry  o f th e  process is n o t fu lly  understood , b u t  i t  is suggested 
th a t  th e  end-products o f  th e  reac tion  are  am m onium  carbonate , n itrogen, and 
n itrous oxide. F ac to rs  to  be considered in designing a  chlorination  p lan t are 
discussed. The re la tive  m erits  o f continuous, au to m atica lly  controlled, an d  
in te rm itte n t ty p es  o f tre a tm e n t are m entioned. The process is app aren tly  
very  successful, as in  no  operating  p lan t has an y  failure occurred.— G. T. C.

Los Angeles Plating-Plant Explosion. F red  A. H e rr  (M etal F in ish ing , 
1947, 45, (3), 72-73, 107).— A serious explosion in  a  p la tin g  p la n t was ascribed 
to  a  v a t  o f 900 gal. o f  perchloric acid -ace tic  anh y d rid e  being allowed to  h ea t 
u p  above 80° F . (27° C.)— considered to  be th e  m ax . safe tem p .— owing to  th e



18 Metallurgical Abstracts V o l . 15

failure o f refrigerating  equ ipm ent. The m ix tu re  was used in th e  electrolytic 
polishing o f  a lum inium .— G. T. C.

X.— REFINING

*Reduction oi Magnesium Chloride by Calcium Carbide. Lloyd R . Michels, 
B urke C artw righ t, an d  S. P . R iv itz  (U .S . B ur. M ines Rep. Invest. No. 4059, 
1947, 8 pp .).— An exam ination  o f th e  reac tion  CaC2 +  MgCl2 =  Mg -f- CaCl2 
2C, from  th e  p o in t o f view  of i ts  possible u til i ty  in th e  com m ercial p roduction  
o f m agnesium . T herm odynam ic d a ta  a re  given, an d  experim ental w ork on 
th e  reaction , using w elded-stecl bom bs, is reported . The m agnesium  form ed 
by  th e  reduction  was p resen t as m inute  particles, so in tim ate ly  m ixed w ith  
th e  o th er reac tion  p ro d u c ts  th a t  i t  could n o t read ily  be sep a ra ted ; an d  it  
was concluded th a t  th e  reac tion  does n o t afford a  prom ising m ethod  for the  
com m ercial p roduction  o f m agnesium .— F. A. F .

*The Place of Yttrium and the Application of Ferricyanide Precipitation in the 
Rare-Earth Croup. The Purification of Erbium. (M arsh). See p . 1.

XI.— ANALYSIS

Polarographic Determination of Zinc in Aluminium Alloys. W . Sfcross 
(M etallurgia , 1947, 36, (213), 163-166).— The difficulties o f devising a  m ethod 
o f polarographic analysis o f wide app lication  are  discussed, an d  a  m ethod 
described w hich is claim ed to  be generally  applicable to  th e  de term ina tion  of 
Zn in  A1 alloys. This utilizes th e  fa c t th a t  Z n gives a  good wave in N aO H  
so lu tio n ; as A1 is reduced  a t  a  m ore negative p o ten tia l th a n  Zn, i ts  presence 
does n o t interfere. The m ethod is usable on  a  sem i-m icro or m icro scale.

— M. A. V.
*Aeid Titration of the Aluminium Ion. S. L acroix (A nal. Chim. Acta, 1947, 

1, (1), 3-12).— [In  French]. A m ethod  is described o f determ ining A1 and  
free acid  in a n  acid  so lu tion  contain ing [Al3+] ions. A n excess o f oxala te  or 
hydrofluoride ions is ad d ed  to  th e  solution, w hich re ta rd s  th e  p recip ita tion  o f 
A l(O H )3 during  t it ra tio n  o f th e  free acid  w ith  N aO H , using brom othym ol 
blue as indicator. A1 is determ ined  by sim ultaneous titra tio n  o f th e  [Al3+] 
ions an d  th e  free acid, th e  A1 co n ten t being de term ined  b y  difference. In  th is 
t itra tio n , an  excess o f  N aO H  is added  and  a back titra tio n  w ith  HCI is m ade 
a t  th e  boiling p o in t, again  using brom othym ol blue as indicator. These two 
titra tio n s  enable th e  free acid and  [Al3+] to  be d e term ined  to  w ith in  0-3% . An 
ex tension  o f  th e  m ethod, for determ ining [Al3+] and  [Fe3+] in  th e  presence o f 
free acid, is described.— R . W . R .

*Method of Qualitative Analysis of Cations Without Systematic Separations. 
I.— Reactions of Arsenic, Tin, Antimony, Bismuth. G. C hario t and  D. Bezier 
(A nal. Chim. Acta, 1947, 1, (2), 113-123).— [In  French]. C. an d  B. have 
previously advanced  a  m ethod  for th e  q u a lita tiv e  analysis o f cations in 
w hich separations are reduced to  a  m inim um , each m etal being de tected  by a n  
ind iv idual specific te s t  (see A n n . Chim. A n a l. A p p l., 1943, 25, 90, 114), and 
are  now evolving refined m ethods for th e  de tectio n  o f sm all q u an titie s  o f 
a n  elem ent in  th e  presence o f large quan titie s  o f  o th er cations. In  th is 
paper, B. p resen ts such m ethods for As, Sn, Sb, and  Bi. As is de tected  w ith 
a  m olybdate  reag en t or by  reaction  w ith  A1 in alkaline solution, Sn by 
reac tion  w ith  I 2- K I  solution, Sb w ith R hodam ine B, an d  B i by  reaction  
w ith  SnCl4.— R . W . R .

The Determination of Tin and Copper in Phosphor Bronze. B rian  B. Bach 
(M etallurgia, 1947, 36, (212), 65—66).— M ethods o f determ ining Sn an d  Cu in
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t in  bronze by  electrodeposition  are described. These were specially designed 
to  overcom e difficulties due to  th e  presence o f P , an d  are  accu rate  w ith o u t being 
un d u ly  slow.—M. A. V.

* Colorimetric Determination of Calcium in the Presence o£ a Large Excess of 
Magnesium. E m ile  R inck  an d  (Mlle.) H élène O stertag  (Compt. rend.. 1947, 
224, (15), 1108—1110).— H . B eutelspracher (Z. anal. Chem., 1934, 96, 161) has 
described a  m ethod  o f  m icro-analysis o f  Ca by p rec ip ita tio n  w ith  N a2W 0 4. 
R . a n d  0 .  found  th a t  th is  m ethod  was n o t v e ry  accu rate , especially in  th e  
presence o f  large am o u n ts o f Mg, owing to  th e  fo rm atio n  o f double para- 
tu n g sta te s  o f N a and  Mg, insoluble in  w ater. T hey  show ed th a t  th e  form ation 
o f these com pounds could be p rev en ted  by  n o t evapora ting  th e  p recip ita ting  
solu tion  to  dryness as recom m ended by  B. T hey  describe th e ir  m ethod  in 
d e ta il.— J .  H . W .

*Rapid Titration of Chromium and Vanadium. L. R u c re t (A na l. Chim. 
Acta, 1947, 1, (2), 135-139).— [In  French], Cr an d  V, p resen t to g eth e r 
in so lu tion  as Cr3+ an d  V4+ in  concentra tions betw een A /1 0  an d  A /100, 
m ay  be de term ined  as follows : The to ta l  co n ten t o f  b o th  e lem ents is first 
de term ined  by  t it ra tio n  w ith  A /1 0 -F e2+ solution, in  2 -3 A -H 2S 0 4 solution, 
using  su lphonated  diphenylam ine as an  oxydo-reduction  ind icator. T he V3+ 
in th e  so lu tion  is th en  oxidized to  V4f by  a n  excess o f  K M n 0 4 (A /10) an d  th is 
excess o f  K M n 0 4 is d estroyed  by  th e  ad d itio n  o f 2 c.c. o f a  1%  so lu tion  o f 
sodium  azide. T he t it ra tio n  w ith  A /1 0 -F e2+ is th e n  rep ea ted  as before, an d  th e  
V co n ten t th u s  ob tained . A bou t 5 c.c. o f 85%  H 3P 0 4 m u st be added  before 
each titra tio n . The accuracy  o f th e  estim ation  is ab o u t 0-2% .— R . W . R .

* Methods of Analysis of Chromium-Plating Solutions. F . W . S a lt (./. 
Electrodepositors' Tech. Soc., 1947, 22, 15-18).— M ethods are  described for th e  
com plete analysis o f  a  chrom ium -plating  so lu tion  in  1 [ h r., as against a t  least 
4 hr. b y  o th er m ethods. Chrom ic acid  an d  tr iv a len t Cr (a fte r oxidation) are 
de term ined  by titra tio n  w ith  ferrous am m onium  su lphate  using  A -phenyl- 
a n th ran ilic  acid  as ind ica to r. F e  is e s tim a ted  by  red u ctio n  w ith  stannous 
chloride an d  t it ra tio n  w ith  po tassium  d ichrom ate , using barium  diphenylam ine 
su lp h o n a te  as a n  ind icator. A lte rn a tiv e  m ethods are  given fo r tr iv a len t Cr 
a n d  F e  w hen th e  form er is p resen t in  only sm all q u an tities. Su lphate  is 
d e term ined  by  p rec ip ita tio n  in th e  presence o f picric acid, w hich increases 
th e  p a rtic le  size o f  th e  p rec ip ita te  an d  th u s  enables i t  to  be filtered 
im m ediately .— G. T . C.

* Analysis of Gold and Gold Alloy [Plating] Solutions. E dw ard  A. P ark er 
(M onth ly  Rev. A m er. Electroplaters' Soc., 1947, 34, (1), 33-40).— P. describes 
m ethods o f e stim a tin g  Au, N i, an d  Cu in  p la tin g  so lu tions used  for th e  
deposition  o f  pu re  Au an d  coloured alloy Au. F o r th e  estim ation  of Au, a 
m odification o f  H ersch lag’s m eth o d  is developed. As finally modified, th is 
involves th e  e lim ination  o f cyanides w ith  HC1 an d  H 2>S04, th e  rem oval o f  excess 
n itr ite s  w ith  hypochlorite , followed by  neu tra liza tio n  w ith  b icarbonate. K I 
is added, an d  t it ra tio n  carried  o u t w ith  arsenious oxide. A t p H  7-8 , F e " , 
F e '" ,  Z n " , S n " , S n 0 3 , N i" ,  A g ', C u ', an d  C u" have no effect unless th e ir 
basic sa lts  are coloured, an d  even th en  i t  is n o t serious. F o r N i, a  colorim etric 
m ethod  based  on th e  use o f d im ethylglyoxim e is used. F o r  Cu, Mehlig’s C u - 
am m onia-com plex m ethod  is modified. I t  is a  colorim etric m ethod, and  
suffers from  in terference in  presence o f  N i a n d  such ions as chrom âtes. These 
a re  unlikely  to  be p resen t in  sufficient q u a n tity  to  be serious. F u ll analy tical 
d e ta ils  a re  given for th e  th ree  determ ina tions.— G. T. C.

^Determination of Impurities in Electroplating Solutions. (A.E.S. Research 
Project No. 2.) V.— Manganese in Nickel-Plating Baths. VI.— Traces of 
Copper in Nickel-Plating Baths. E arl J .  Serfass and  W . S. L evine (M onthly  
Rev. A m er. Electroplaters' Soc., 1947, 34, (3), 320-327 ; (4), 454-462).— Cf. 
M et. A bs., 1947, 14, 122. (V.— ) A fte r reviewing th e  possible m ethods, the
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au th o rs  describe in  deta il one in  w hich th e  M n is oxidized to  perm anganate  
w ith sodium  periodate  in an  acid  m ix tu re  o f phosphoric and  perchloric acids. 
The colour o f  th e  resu lting  solu tion , a f te r  su itab le  d ilu tion , is m easured w ith  a 
colorim eter. M ost ions do  n o t in te rfere  w ith  th e  de te rm ination  excep t when 
coloured. Cu, N i, an d  chrom ates are com pensated  for by  adding a  sim ilar 
q u a n tity  to  a  blank. Ag, P b , an d  H g give no p recip ita te  i f  enough acid  is 
present. How ever, B i an d  S n  do give precip ita tes, even in  th e  presence of 
acid. P u ll experim ental deta ils o f  th e  investigation  an d  th e  m ethod  used are 
given. The m ethod  was found  su itab le  for all-chloride, 50 : 50 su lp h a te -  
chloride, h igh-sulphate, an d  W a tts  ty p es o f  N i b a th . (V I.— ) A fter reviewing 
p a s t work on th e  de term ina tion  o f sm all am o u n ts o f  Cu in  N i-p lating  solutions, 
th e  au th o rs  describe a m ethod  in  which th e  Cu is p rec ip ita ted  from  th e  so lu tion  
by  m eans o f 2-m ercaptobenzothiazole. T he p rec ip ita te  is e x tra c te d  w ith  
am yl ace ta te , an d  th e  colouf developed by  add ing  d ib u ty l am ine^and carbon 
disulphide. The colour is m easured  w ith  a  colorim eter a f te r  d ilu tion  w ith 
e th y l alcohol. The m ethod  is applicable in  th e  presence of chrom ates, silicates, 
Ca, Al, Cd, P b , F e " ,  F e " ',  and  Mn. The precision o f th e  m ethod  is ± 2 % . 
F u ll deta ils o f th e  developm ent w ork an d  o f th e  m ethod itse lf are given. I t  is 
applicable to  all-chloride, 50 : 50 su lphate—chloride, h igh-sulphate, an d  W atts  
ty p es o f N i solution.— G. T. C.

♦Estimation o£ Nickel, Cobalt, Chloride, Formate, and Formaldehyde in 
Nickel-Cobalt Plating Solutions. F. W . S a lt (J . Electrodepositors’ Tech. Soc., 
1947, 22, 19-21).—All m ethods given are  volum etric  an d  applicable in  th e  
presence o f boric acid. T itra tio n  w ith  silver n itra te  is used fo r N i, Co, and 
chloride. Form aldehyde is estim a ted  by heating  w ith  I 2 and  titra tin g  th e  
excess w ith  sodium  th iosu lphate. Sodium  fo rm ate  is determ ined, a f te r  
evapora tion  nearly  to  dryness, by  addition  o f potassium  perm anganate , 
sodium  carbonate, and  potassium  iodide, followed by titra tio n  w ith  sodium  
th iosu lphate.— G. T. C.

♦Apparatus for Anodically Stripping Electrodeposits from One Side of a 
Sheet for Analytical Purposes. (Price). See p. 16. 

♦Determination of Free Sodium Hydroxide and Sodium Carbonate in Plating 
Solutions. (Silverm an). See p. 16.

♦Detection of Scandium, Rare Earths, Zirconium, and Thorium with 
Murexid. G. Beck (A nal. Chim. Acta, 1947, 1, (1), 69-71).— [In  Germ an]. 
The reactions w ith  m urexid  o f Sc, Zr, Th, th e  ra re  earths, an d  o th er elem ents 
a rę  briefly described, an d  q u a lita tiv e  te s ts  for these elem ents using m urexid 
reagen t are given. The presence o f Al or Be does n o t in terfere . F u rth e r  tests 
fo r discrim ination  betw een the  elem ents are suggested. A titr im e tric  method" 
fo r th e  estim ation  o f Sc, using m urexid  and  n itrilo triace ta te , is proposed.

— R . W . R .
♦The Electrolytic Determination of Thallium. Je a n  Besson (Compt. rend., 

1947, 224, (17), 1226-1227).— B. briefly po in ts ou t th e  d isadvan tages o f each 
of th e  m any  m ethods previously proposed for th e  e lectro ly tic  d e te rm ina tion  of 
Tl. H e investiga ted  th e  n a tu re  o f th e  oxide of T1 deposited  a t  th e  anode in 
th e  electrolysis o f  a  Tl sa lt in  an  acid  solution, and  shows th a t  i t  is n e ith e r th e  
dioxide, T102, no r th e  in te rm ed iate  oxide, T130 5, b u t th e  o rdinary  sesquioxide, 
T120 3. The electrom etric  reduction  o f th is oxide is n o t su itable as a  m ethod 
o f determ in ing  T l, as i t  is difficult to  effect th is  quan tita tiv e ly .— J . H . W.

Applications of Polarography to Metallurgical Analysis. J .  H eyrovsky (./. 
Proc. B oy. In st. Chem., 1947, (II), 82-83).— A lecture to  th e  Sheffield, S. 
Y orkshire, an d  N . M idlands Section  o f  th e  R oyal In s ti tu te  o f Chem istry. H . 
reviews polarographic analysis and  i ts  app lication  to  th e  de term ination  of 
im purities in  m etals. The use o f a  stream ing-m ercury  electrode and cathode- 
ray  oscillograph in q u a n tita tiv e  analysis by  th e  polarographic m ethod  is 
outlined.— II. J .  A.
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Polarographic Methods of Analysing Metals. M. Spalenka (Fonderie, 1946, 

1, (12), 466—467).— A review .— M. E .
*Spectrochemical Analysis by the Copper Spark Method. M ark F red , 

N o rm an  H . N ach trieb , an d  F ra n k  S. Tom kins (.7. Opt. Soc. A m er., 1947, 37,
(4), 279—288).— S p ark  spec tra  o f  solu tions in  HC1 ev ap ora ted  to  d ryness on 
Cu rods are  recom m ended to  com bine th e  sen sitiv ity  usually  o b tained  from  arc  
sp ec tra  w ith  th e  rep roducib ility  o f  sp a rk  sources. F resh ly  tu rn ed , hard -d raw n  
Cu rods, J  in. in d ia., w ith  f la t ends were tre a te d  w ith  0-1 m l. o f  acid  solution 
a n d  dried  in  coils o f N ichrom e resistance wire, hea ted  so as to  ev apora te  th e  
liqu id  w ith o u t visible boiling. Spectra  were exam ined by  v isual com parison 
w ith  te s t  p la tes from  solu tions o f  know n co n ce n tra tio n ; th e  sensitiv ity  
fo r 64 elem ents is tab u la te d . Q u an tita tiv e  resu lts  o b ta ined  w ith  Mo, P b , or 
o th e r su itab le  in te rn a l-s tan d ard  elem ents h ad  average dev ia tions o f  3 -8 %  and  
less sensitiv ity . T he m eth o d  has been applied  to  th e  purification  o f p lu ton ium  ; 
th e  p recau tions needed to  ge t op tim um  resu lts  are described in  deta il.

— E . V a n  S.
*Flame Spectra of Copper Salts. N an d  L ai Singh (Proc. In d ia n  Acad. Sci., 

1947, [A], 25, (1), 1-21).— A p ap er on  visual lines w hich m igh t be o f  use in  th e  
selection o f  in te rn a l s tan d ard s for th e  v isual estim ation  o f im purities in  Cu.

— E . v a n  S.
A Method of Semi-Quantitative Spectrographic Analysis. C. E . H arv ey  (J . 

Opt. Soc. A m er., 1946, 36, (12), 719).— A sum m ary  o f a  paper, read  before th e  
O ptical Society o f  Am erica ( la te r  published  as a  booklet), on a  rough  
q u a n tita tiv e  spectrographic  m ethod, applicable to  an y  m etallic  o r non-m etaliic  
m ateria l, for th e  estim a tio n  o f ab o u t 40 m etallic  elem ents, as well as B, P , an d  
Si. T he m eth o d  depends on  th e  com plete v aporization  o f  th e  sam ple in  a n  arc, 
a n d  on m easurem ents o f selected spec trum  lines, w hich are  com pared w ith  th e  
background  for in ten sity  an d  ev aluated  by  m eans o f facto rs w hich depend on 
th e  m a trix  o f th e  m ix tu re  arced.— E . v a n  S.

*Use of Incompletely Consumed Samples to Illustrate Effect of Fractional 
Distillation in Carbon-Arc Spectrochemical Analyses. L ester W . S trock  and 
George E . H eggen (J . Opt. Soc. A m er., 1947, 37, (1), 29-36).—W hen m ixtures 
o f NaCl w ith  a lkali e a r th  sa lts  are being vaporized  in  th e  carbon arc  for 
analysis, e ith e r BeO or Cr20 3 m ay  be added  as a n  in te rn al s tan d ard . I f  th e  
arcing is continued till th e  sam ples a re  com pletely consum ed, to lerab le  resu lts 
are  o b ta ined  w ith  Be, b u t i f  th e  exposure is stopped  before all th e  N a is b u rn t 
off, Cr com parison lines give b e tte r  resu lts . T he reasons fo r th is  difference are 
exam ined in de ta il an d  explained.— E . v a n  S.

The Calculation of Line Strengths from Laboratory Data. W illiam  P e trie  
(Canad. J .  Research, 1947, [A], 25, (1), 42-48).— T he line s tre n g th  is one o f th e  
param eters on w hich th e  calcula tion  o f line in tensities is based, an d  d a ta  are 
provided w hich m ay  be o f use in  th e  selection o f  lines fo r com parison in  
analysis.— E . v a n  S.

*A Slit-Less Spectrograph. R aym ond  R icard  (Compt. rend., 1946, 222, (19), 
1091-1092).— A fter enum erating  som e o f  th e  p ractica l difficulties o f a  norm al 
spectrograph, R . describes how th e  slit m ay  be replaced by th e  b rillian t v ir tu a l 
focus o f  a  polished cylinder form ing a cylindrical convex m irror. In  
p relim inary  w ork, a  steel needle, d ia. 1 m m ., was used as reflecting cylinder, 
w ith  a  sodium  lam p  an d ' an  iron  arc  as sources. V ery  clear sp ec tra  were 
o b ta ined  for all positions o f th e  sources, w ith o u t refocusing. The in stru m en t 
possesses th e  following ad v an tages for spectrum  analysis : th e  spectrum  o f all 
th e  source is o b se rv ed ; sm all d isp lacem ents o f th e  source produce only 
second-order effects on  th e  illum ination  o f th e  prism  ; th e  reflecting pow er o f 
th e  cylinder does n o t e n te r  th e  calculations ; and  spec tra  m ay  be ob tained  from  
m oving sources, o r sources whose position canno t be ad ju s ted  beforehand (e.g. 
lightning). B y  coating th e  cylinder w ith  Al, spectroscopy in th e  u ltra -v io le t
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m ay be carried  ou t. Being achrom atic, th e  reflecting cylinder is b e tte r  th an  
th e  cylindrical diverging lens described b y  K ing  (J . Opt. Soc. A m er., 1946, 36, 
164; see M et. Aba., 1946, 13, 305).— D . P . M.

A New Device of Quantitative Spectrography. Aym é Cornu (Compt. rend,, 
1946, 222, (23), 1341—1342).— A  sligh tly  modified Peussner c ircu it is used to  
supp ly  tw o sparks, one betw een s ta n d a rd  alloys and  th e  o th er betw een th e  
sam ples exam ined, th e  electrode separa tion  being equally  regu lated . The 
slit-less spectrograph  o f  R ica rd  (see preceding a b strac t)  is used, th e  separation  
o f th e  pseudo-slits being ab o u t 1 m m . Irregu larities in  th e  em ulsion are 
elim inated , th e  sparks are excited  un d er identical conditions, and  th e  tim es of 
exposure are equal. F o r  com plicated spec tra , th e  dispersion m ay  be increased 
w ith o u t sacrificing th e  sim plicity  o f th e  system .—D . P . M.

General Review of the Present Position of Quantitative Spectrographic 
Analysis. J .  Gillis (A nal. Chim. Acta, 1947, 1, (1), 38^49).— [In  English]. 
A review  o f recen t published in form ation .— R . W . R .

XII.— LABORATORY APPARATUS, INSTRUMENTS, &c.
(See also “  T esting  ”  a n d  “  T em pera tu re  M easurem ent an d  Control ” .)

*A Simple Method for Producing Good Front-Surface Mirrors [Aluminium  
Films on Glass]. Noel W . S co tt (J . Opt. Soc. A m er., 1946, 36, (12), 711).—A 
sum m ary  o f a  pap er on th e  deposition o f alum inium  films on glass, for use 
as front-surface m irrors, and  on th e  p ro tection  o f these films by a  tran sp aren t 
surface film  of SiO. A fter th e  a lum inium  has been deposited, a  m ix tu re  o f 
Si an d  S i0 2 is evapora ted  from  a b oa t o f  tu n g sten  o r tan ta lu m  in th e  vacuum  
a p p ara tu s , and  th e  m ix tu re  gives v apour o f SiO, which form s a  m ore adhesive 
film on alum inium  th a n  S i0 2 can form . The abrasion  resistance is tes ted  
w ith  a  steel ball w rapped in linen and  loaded w ith  a  500-g. w eight, which 
w ould m ark  an  alum inium  surface in  a  single m ovem ent. Sim ilar m irrors can 
be form ed on m etal bases, w ith  a n  in te rm ed iate  film o f SiO betw een th e  base 
m eta l an d  th e  alum inium , o r even on some plastics.— E . v a n  S.

Instrument Threads [Standardization], G. A. W hipple, W. 0 .  Davis, and 
A. D. S nutch  (Proc. In st. M ech. Eng., 1946, 155, (18), 152-154).— The au tho rs 
p resen t th e  resu lts  o f discussions a t  an  A nglo-C anadian-A m erican series o f  
conferences on th e  stan d ard iza tio n  o f in stru m en t th reads. The conference 
considered in stru m en t th read s as : (1) fastening screws, (2) fine-m otion screws, 
(3) b earing -ad justm en t screws, (4) optical m ounting  th reads, an d  (5) a tta ch m en t 
th read s. The resu lts  o f  th e  discussions are tab u la ted , and , in  general, w ith  the  
possible exception  o f some m icrom eter screws, i t  is suggested th a t  a  W hitw O rth- 
form  th rea d  be adop ted .— H . J .  A.

Optical Methods for Evaluation of Metal Surfaces. A rth u r A. V ernon and 
Jo h n  Broom field (M etal F in ishing, 1947, 45, (4), 70—71).—A brief review  of 
th e  optical in stru m en ts  available for th e  evaluation  o f th e  degree o f sm oothness 
o f m eta l surfaces. Reference is m ade to  in stru m en ts w hich show a  p ictu re  o f 
th e  surface an d  to  one w hich m easures accurate ly  th e  lig h t reflected from  th e  
surface.— G. T. C.

Optical and Allied Instruments Shown at the Physical Society’s Exhibition 
[1947], J .  L . H au g h to n  (J . Sci. Instrum ents, 1947, 24, (6), 142-143).— 
Reference is m ade to  an  optical surface finish com parator m ade by M achine 
Shop E q u ip m en t, L td . This consists o f  a  double microscope w hich enables 
th e  surface un d er exam ination  to  be seen beside a  s tan d ard  surface. A se t o f 
8 s tan d ard  surfaces are  provided. N um erous trave lling  m icroscopes were 
show n.—W . H .-R .
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Thermal and Mechanical Instruments Shown at the Physical Society’s 

Exhibition [1947]. C. R . B arb er (J . Sc i. Instrum ents, 1947, 24, (6), 144 145).—  
N o o u ts tan d in g  achievem ents a re  no ted , b u t  references to  pyrom eters, 
furnaces, a n d  d ila tom eters are o f  d irec t m etallurg ical in te res t. These include 
a colour-tem p. py ro m eter developed by  H . T insley an d  Co. in  conjunction  
w ith  th e  B .I.S .R .A ., an d  pyrom eters based on lead  sulphide photo-conductive 
cells. A “  photo-electric  b rightness tc lepyrom eter ”  m ade b y  th e  General 
E lectric  Co., L td ., ind icates differences o f  tem p , as sm all as 2° C. a t  1050°- 
1000° C., using a b o u t 1 in .2 o f  source a t  15 f t . ; in  i ts  p resen t form  i t  is u n su ited  
to  abso lu te  tem p , m easurem ents. A m odified m eroury-in-steel th erm o m eter 
m ade b y  N eg retti an d  Z am bra, L td ., can  be used  u p  to  650° C. A m olybdenum  
furnace by  th e  W ild-B arfield E lectric  F urnaces, L td ., can  be used up to  1700° C., 
an d  a new  ty p e  o f gas muffle using a  recuperative  system , ex h ib ited  by  th e  Gas 
L ig h t an d  Coke Co., enables a  tem p , o f 1450° C. to  be reached w ith o u t forced 
d rau g h t.— W . H .-R .

Recorders and Controllers Shown at the Physical Society’s Exhibition [1947]. 
K . M. G reenland (J . Sci. Instrum ents, 1947, 24, (6), 146-148).— A new  th erm o 
couple recorder b y  Sunvic C ontrols, L td ., has a  full-scale deflection o f ± 1 0 °  C., 
an d  registers up  to  1500° C. w ith  a  p robable  accuracy  o f ffl j 0 C. I t  is p rovided 
w ith  au to m a tic  stan d ard iza tio n  o f th e  p o ten tiom eter voltage, an d  au to m atic  
p ro tec tio n  in  th e  ev en t o f  failures. C ourtau ld ’s, L td ., show a  m eth o d  of 
recording w hich is pho tograph ic  b u t  is visible w ithou t developm ent. A high- 
in ten s ity  sp o t o f  lig h t from  a  galvanom eter m irro r is focused on a m oving 
sheet o f  p rin tin g -o u t paper. Several recorders using electronic am plification 
are m entioned. N ew  cine-cam era in stru m en ts  a re  described, including 
applications fo r visible, infra-red , an d  X -ray  rad ia tio n .—W . H .-R .

Electrical and Acoustical Instruments Shown at the Physical Society’s 
Exhibition [1947]. T . B . R y m er (J . Sci. Instrum ents, 1947,24, (6), 148-151).—- 
Much o f general b u t  little  o f  d irec t m etallurg ical in te res t is included, a lthough  
th e  following m ay  be n o te d : (1) C obalt-steel m agnets form erly  used in  m oving- 
coil m eters have  been com pletely replaced by  m ateria ls such as A lcom ax and  
T iconal. (2) A  few  com m ercial app lications o f supersonics were shown. In  
one o f  these, th e  th ickness o f  a  m eta l p la te  is gauged by  placing a  piezo-electric 
supersonic gen era to r in  co n tac t w ith  one face 'and  ad ju s tin g  th e  frequency u n til 
resonance is o b tained  ; th e  th ickness o f  th e  p la te  can th en  be de term ined  from  
th e  know n velocity  o f sound  in  th e  m etal. A nother ap p lication  is tjhe de tection  
o f flaws in  a  m etal. A supersonic g en era to r is p laced in  co n tac t w ith  one face 
o f  th e  specim en un d er te s t.  F law s cause sca tte rin g  o f th e  resu lting  sound 
w aves in  th e  m eta l, a n d  th e  sca tte red  sound  w aves are p icked u p  on a  detecto r, 
a n d  show n on  a  cathode-ray  tu b e .— W . H .-R .

Summarized Proceedings of Conference on the Electron Microscope, Oxford,
1946. V. E . C osslett (J . Sci. Instrum ents, 1947, 24, (5), 113-119).— The first 
session d ea lt w ith  th e  construction  o f electron  m icroscopes o f different types.
O. D . Preston co n trib u ted  a  pap er on th e  principles o f the. im aging process. 
M . E . H aine  d e a lt w ith  th e  lim iting  facto rs o f  a  p ractica l n a tu re  encountered  
in  designing e lectron  m icroscopes, an d  described th e  in s tru m e n t being produced 
b y  th e  M etropolitan-V ickers E lectrica l Co. I n  th e  projection-lens system , th e  
lim iting  fac to r is d isto rtion  o f  th e  field, an d  th is  is e lim inated  b y  em ploying a 
double p ro jec tion  lens. The m ain  m agnification is p rovided by  th e  first lens, 
while th e  second lens runs a t  const, power, using a  sm all a rea  only o f th e  field 
betw een th e  poles. J .  B . Le Poole described th e  e lectron  m icroscope developed 
du ring  th e  w ar a t  D elft. T his w as a  3-stage in s tru m e n t em ploying 5 w ater- 
cooled m agnetic  lenses. A . C. Van Dorsten described th e  m icroscope now 
being developed by  Ph ilips o f  E indhoven  on  th e  basis o f Le Poole’s work. 
W . J .  Oosterlcamp gave a n  accoun t o f a n  experim ental electron  m icroscope for 
400 kV „ in  o rder to  o b ta in  g rea ter p en e tra tin g  pow er o f th e  beam . O. D upouy



24 Metallurgical A bstracts V o l .  15
(U niversity  o f Toulouse) has developed a  2-stage m agnetic  m icroscope w hich 
ex h ib its  m any  ingenious m echanical ideas. H . B ruck  (Paris) spoke o f w ork on 
e lec tro sta tic  lenses, and o f an  e lec tro sta tic  m icroscope in  w hich th ey  were used. 
T he best resolu tion  o b ta ined  was ab o u t 80 A. D . Gabor (R ugby) discussed 
phase-con trast phenom ena in  electron  m icroscopy, an d  th e  possibility  o f 
revealing th e  s tru c tu re  of. o b jec ts too  th in  to  be revealed  b y  d ifferential 
scattering . I t  m igh t be possible to  correct electron  op tical system s by drying 
a  th in  film  over a  fine a p e r tu re ; i f  th e  form  o f th e  film were a  fourth -order 
parabola, th e  aberra tions o f th e  e lectron  microscope could be reduced to  ab o u t 
h a lf  th e  lim it calcu la ted  for ex isting  system s. H e sum m arized a  long 
com m unication  from  O. Scherzer. The session closed w ith  a  lively discussion 
o f th e  p o in ts raised. The n e x t session w as concerned m ainly  w ith  problem s 
o f  specim en p rep ara tio n . D . G. D rum m ond  (M anchester) gave a  general 
review , including surface-replica m ethods. IT. M . Jones (Harwell) described 
a m ethod  o f tak in g  surface replicas, using m ethy l m eth acry la te  in stead  o f 
p o ly s ty ren e ; th is  enables th e  im pression to  be tak e n  a t  room  tem p , and  
pressure. A silica film is th en  p repared , and  good resu lts have been obtained 
w ith  pearlite . R . Garrod read  a  p ap er on th e  m easurem ent o f surface to p o 
g raphy , an d  R . V. Scott m ade critical rem arks on th e  technique o f shadow  
casting . The final session was concerned w ith  papers on applications o f 
electron  m icroscopy. IT. H . Walton an d  IT. J . H arris  d ea lt w ith  applications 
to  particle-size m easurem ents, an d  G. D upouy  described investigations 
including anodic replicas o f a lum inium  surfaces a fte r  different trea tm en ts . 
The degree o f e tching o f alum inium  specim ens o f different p u rity  w as s trik ingly  
dem onstra ted .— W . H .-R .

A Magnetic Electron Microscope with High Resolving Power. Gaston 
D upouy  (J . P hys. R adium , 1946, [viii], 7, (11), 320-329).— An illu stra ted  
accoun t o f th e  first e lectron  m icroscope en tire ly  b u ilt in  F rance. I t s  
characteristics a re  : 70-250 k V .; vacuum , 10 5 m m . o f m ercury  ; and  resolving 
power, 20-30  A.— M. E .

New Developments in Electron Microscopy. J .  L. F a r ra n t  (Elect. Eng. 
Merchandiser, 1947, 23, (10), 315—319).—A review'.— H . J .  A.

*Apparatus for Measuring Power Loss in Small Ferromagnetic Samples 
Subject to an Alternating Magnetic Field. K . H . S tew art (J . Sci. Instrum ents, 
1947, 24, (6), 159-162).— An a p p ara tu s  is described w hich enables loss 
m easurem ents to  be m ade a t  know n flux densities on  flat s tr ip  specim ens, 
ab o u t 15 x  1 X 0'03 cm., o f so ft m agnetic  m aterials. Frequencies o f betw een 
10 an d  150 c./s. can be used.— W . H .-R .

*Photo-Electric Spectrometer to Record Faint Illumination. A lexandre 
D auvillier (Compt. rend., 1946, 222, (18), 1042-1043).— D . describes th e  use o f 
a photo-electric  cell in  th e  sp ec trom etry  o f fa in t illum inations, th u s  elim inating  
th e  sensitom etric  a n d  photom etric  operations necessary w ith  a  photographic 
p la te . E lectron ic  am plification enables sp ec tra  w hich requ ire  prolonged 
photographic  exposures to  be ob tained  in a  few m inutes, an d  th e  m ethod  is 
th u s  very  useful for s tudy ing  com ets and  aurorae. T he app lication  to  a  
norm al spectrograph w ith  glass prism s and  a  dispersion o f 109 m m . betw een 
3800 and  8300 A is described. The photo-electric  cell uses a  rub id ium  or 
silver cathode, giving good sensitiv ity  betw een 2500 an d  11,000 A. T he large 
dispersion enabled  wide slits to  be used, an d  th e  spectrum  o f neon, w ith  a 
m inim um  illum ination  o f 0-08 lum ens, was o b ta ined  in a  few m inutes. A 
photographic  p la te  is m ore sensitive below 5000 A, b u t th e  photo-electric  cell 
is b e tte r  in  th e  red  and  infra-red . W ith  illum ination  by  cathodic luminescence 
o f neon, argon, a n d  m ercury , th e  spec tra  do  n o t pass beyond 5900 A w ith  
panchrom atic  p lates (Agfa Isopan) o r 7800 A  w ith  special in fra-red  p lates 
(K odak). The photo-cell m ethod  picks up  rap id ly  th e  fluorescence curves o f 
organic substances o r o f crystals illum inated  w ith  u ltra-v io le t ligh t.—D . P . M.
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X III.— PHYSICAL AND MECHANICAL TESTING, INSPECTION, 
AND RADIOLOGY

*A Rapid Method for Accurate Yield-Strength Determination W ithout 
Stress Strain Curves. L. J .  E b e rt, M. L . F reid , an d  A. R . Toole (B u ll. Am er. 
Soc. Test. M at., 1947, (145), 50-52  ; discussion, 52—53).— The au th o rs  describe 
a  m ethod  by  which th e  y ield  s tre n g th  o f non-ferrous m ate ria ls  m ay  be 
d e te rm ined  rap id ly  by  a  single o p era to r an d  w ith o u t an  a u to m a tic  lo a d -  
e longation  recorder. C harts have  been co n stru c ted  re la tin g  y ield loads and  
to ta l elongations to  y ield s tren g th s , for te s t  specim ens o f various cross-sectional 
areas. P ro m  these charts , i t  is possible to  estim a te  th e  correct ex tensom eter 
read ing  (to ta l elongation) a t  w hich to  read  th e  a c tu a l y ield  load  from  th e  
tension  m achine dial. The erro rs involved in  th e  rap id  m ethod  are o f th e  sam e 
o rder as those involved in  m aking th e  m easurem ents. I n  discussion, i t  is 
stressed  th a t  th e  m eth o d  is su itab le  only fo r use w ith  m eta ls o f  know n elastic 
m oduli.— H . J .  A.

Proof Loading— An Essential Non-Destructive Test. Jo h n  C. N ew  (Indust. 
Radiography Non-Destructive Test., 1947, 5, (4), 37-40).— A  review  o f th e  
scope o f  p ro o f tes tin g , w ith  special reference to  th e  sim ultaneous use o f 
stra in -sensitive  b rittle  lacquers or wire resistance strain-gauges on th e  surface 
o f th e  specim en.— L. M.

Observations on Conducting and Evaluating Creep Tests. W . Siegfried 
(J . Iro n  Steel In s t., 1947, 156, (2), 189-207).— S. stresses th e  im portance  o f a 
knowledge o f  th e  creep properties, especially un d er m ulti-ax ial stressing, o f 
th e  heat-resis ting  m ateria ls used fo r gas-tu rb ine  blades, an d  discusses testing  
procedure. The dangers o f e x trap o la tin g  to  long periods o f tim e, te s ts  which 
only occupy a few hundred  hours are em phasized, an d  i t  is po in ted  o u t th a t  
th e  s tress/tim e-to -ru p tu re  curve frequen tly  shows a  d isco n tin u ity  a t  long 
tim es. I t  is suggested t h a t  th e  presence o f such  d iscon tinu ities m ay  som etim es 
be deduced from  observations o f changes tak in g  p lace in  o th er physical 
p roperties (e.g. m agnetic  sa tu ra tio n ) during  short-tim e tes ts . I t  is im p o rtan t 
th a t  creep te s ts  be m ade cn  b o th  sm ooth an d  no tched  specim ens, so th a t  the  
sep ara te  influences o f  no tch ing  an d  m ulti-ax ial stressing  m ay  be assessed. 
S. review s th e  w ork o f  K u n tze , M cAdam , and  o thers, p resen ts th e  resu lts  
o f susta ined-load  te s ts  a t  e levated  tem p , on a  nu m b er o f  steels, a n d  m akes 
som e deductions w ith  regard  to  th e  no tch  sen sitiv ity  an d  th e  behaviour 
o f these m ateria ls u n d e r m ulti-ax ial stressing. S-shaped ten ac ity  curves 
( tru e  s tress/red u ctio n  o f  area) are  given w hich show  th a t  tim e o f  tes tin g  ex erts 
a  p rofound  influence on  th e  deform ation  characteris tics o f  th e  m ateria ls . Some 
p ractica l recom m endations are  m ade for tes tin g  m ateria ls a t  e levated  tem p.

— R . W . R .
Some Aspects oi Hot-Hardness Testing. K . G. R obinson (M etallurgia, 

1947, 36, (211), 45-46).— Im p a c t an d  in d en ta tio n  m ethods o f tes tin g  h  it 
h ardness are discussed critically . S ta tic  tes tin g  is recom m ended, using steel 
balls up  to  200° C., an d  s in tered  carbide balls up  to  800°-900° C. A t h igher 
tem p ., im pact tes tin g  m ay  be preferable.— M. A. V.

*A New Micro-Hardness [Testing] Apparatus, the “ Microscléromètre L.C.” 
R o b e rt G irschig (Rev. M et., 1946, 43, (3/4), 95—112; an d  (sum m ary) Indust. 
D iam ond R ev., 1947, 7, (80), 208—211).— P resen ted  to  th e  Société F rançaise  
de M étallurgie. G. has in v en ted  a  new  h ardness-testing  m achine which 
m akes im pressions 0-01 m m . in  size w ith  a  load o f 10 g. The load is 
app lied  b y  a  p la te  spring w hich is loaded w ith  w eights. G. stud ies the  
possib ility  o f  m easuring th e  hardness o f  single grains. Only one g ra in  
m u st be involved. T he p ro b ab ility  o f  a  good hardness m easurem ent is ;
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p  =   -----—  (a / ro) ; where 2d  is th e  d ia. o f th e  affected zone, and

2ra th e  g rain  d ia. I f  P  is th e  load, P /d 2 is n o t a  constan t.— M. E . 
fMagnetic Testing. R aym ond  L. Sanford  (U .S . N a t. B ur. S tand. Circ.,

1946, (C456), 40 pp .).— The sub ject m a tte r  is d ea lt w ith  un d er these headings :
(1) in troduction , (2) m agnetic  quan titie s  a n d  un its , (3) m agnetic  characteris tics 
o f  m aterials, (4) te s ts  w ith  D .C., (5) te s ts  w ith  A.C., (6) m agnetic properties o f 
ty p ica l m ateria ls, (7) m agnetic  analysis, an d  (8) tab les o f d a ta  an d  references to  
th e  lite ra tu re .—H . J .  A.

Testing Materials for Internal Discontinuities with Supersonic Echoes 
|Reflectoscope]. J .  W . Dice (Indust. Radiography Non-Destructive Test.,
1947, 5, (4), 29-33).— A deta iled  accoun t o f th e  (Sperry) supersonic R eflecto
scope, w hich u tilizes supersonic waves (from  0-5 to  12 Mc./s.) to  d e tec t d is
continuities in  m etals. The ap p ara tu s  perm its a  p en etra tio n  in  alum inium  of 
28 f t. (24 f t. in  steel).— L. M.

Use of “  Magnaflux ”  and “ Zyglo ”  for Non-Destructive Testing. K . E . 
Glover (Indust. Radiography Non-Destructive Test., 1947, 5, (4), 41-44).—A 
review  o f th e  scope an d  techn ique o f (1) m agnetic  m ethods fo r de tecting  
surface cracks an d  sub-surface d iscontinuities in  m agnetic  m aterials, an d  (2) 
th e  use o f  fluorescent sa lt suspensions, in  conjunction  w ith  viewing by  near- 
u ltra -v io le t ligh t, fo r th e  de tection  o f surface discontinuities, including cracks, 
in  b o th  m agnetic  and  non-m agnetic  m ateria ls.— L. M.

R A D IO L O G Y
Gun-Metal Castings. Radiographic Tests. W illiam  H . B aer (A m er. 

F oundrym an, 1947, 11, (4), 111-116).—A general illu stra ted  review, in  which 
is described th e  appearance o f rad iographs o f defects due to  gas porosity , 
shrinkage, and  blow holes.— J .  E . G.

Some Photographic Aspects of Industrial Radiography. H erm an  E . 
Seem ann (Indust. Radiography Non-Destructive Test., 1947, 5, (4), 9—15).—• 
A  deta iled  descrip tion  of image form ation  an d  film  processing, w ith  special 
reference to  X -ray  films. I n  discussing lead  an d  sa lt in tensify ing  screens, 
reference is m ade to  th e  use o f  a  lead  screen in  m aking electron m icrographs. 
The th in  specim en is placed betw een a  fro n t lead  screen and  th e  film. X -ray  
rad ia tio n  inciden t upon th e  lead  generates electrons which, passing th ro u g h  the  
specim en, produce th e  im age.—L. M.

XIV. TEM PERATURE MEASUREMENT AND CONTROL

A Symposium on the Contamination of Platinum Thermocouples. ------
(J . Iro n  Steel In st., 1947, 155, (2), 213-234 ; an d  (sum m ary) Iron  and Steel, 
1947, 20, (6), 232-241).— A n in tro d u c tio n  to  a  sym posiuni consisting o f six 
papers (ab strac ted  below) covering w ork done during  th e  las t few years to  
e lucidate th e  causes o f th e  con tam ination  o f p la tin u m  therm ocouples a t  steel- 
m aking tem p . The conclusions reached are  briefly reviewed in th is in tro 
duction .— R . W . R .

*An Investigation of the Embrittlement of Platinum-Rhodium Wire in the 
Heads of Liquid-Steel Pyrometers. T. L an d  (J . Iro n  Steel In st.,  1947, 155,
(2), 214—215).— L engths o f p la tin u m -rh o d iu m  wire were heated  a t  1000° C. 
fo r 1 h r. in therm ocouple sh ea th  assem blies, th e  different p a rts  o f w hich were 
m ade from  th é  following m ateria ls : steel, g raph ite , silica, Sa irse t cem ent, 
an d  asbestos. The experim ent was rep ea ted  w ith  different com binations o f 
m ateria ls o m itted  so as to  isolate th e  co n tam inan t. The couple wires were 
subsequen tly  te s te d  for em b rittlem en t by  a  tension te s t, th e  load being
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m easured on a spring  balance. B rittle  frac tu res were ob tained  w ith  all 
com binations o f m ate ria ls involving new  steel tubes, b u t, when well b u rn t-o u t 
steel tubes were used, duc tile  frac tu res  were generally  ob tained . T he em 
b rittlem en t is ascribed to  th e  presence o f oil an d  o th er carbonaceous m ateria ls 
in th e  steel tu b es .— R . W . R .

*Fracture of Platinum and Platinum -13% Rhodium Wires Used in the 
Immersion Thermocouple. L. R eeve an d  A. H ow ard  (J . Iron  Steel In s t., 1947, 
155, (2), 216-220).— T he in te rcry s ta llin e  a tta c k  com m only experienced by 
wires in  th e  Schofield—Grace im m ersion therm ocouple was investiga ted  by  
h eatin g  specim ens o f p la tin u m -rh o d iu m  wire in  th e  presence o f oil, in  a  
g rap h ite  block, th e  wires being p laced in  a  silica in su la to r. A ttac k  was 
fo u n d  to  be rap id  above 1200° C., an d  a  s ta n d a rd  te s t  was evolved in  which 
specim ens f  in. long were hea ted  a t  1400° C. fo r 15 m in. in  th e  presence o f  
0-05 c.c. oil, o f  su lp h u r co n ten t 0-2% . Specim ens o f w ire in  th e  fu lly  cold- 
w orked, p a rtia lly  annealed , an d  fu lly  annealed  s ta te s  were exam ined, an d  i t  
was found, by  subsequent m icro-exam ination , th a t  th e  p a rtia lly  annealed 
w ires were m ost susceptib le to  a tta c k , an d  also show ed m ore m arked  grain  
coarsening. A fu rth e r observation  was th a t ,  in  th e  presence o f  th e  silica 
insu la to r, swelling freq u en tly  occurred a t  th e  po rtion  o f th e  wire ju s t  leaving 
th e  in su la to r : m ax. a tta c k  was found  to  have occurred a t  th is  po in t. Spectro- 
g raphic analysis show ed th e  presence o f th e  following e lem ents in  th e  con
tam in a ted  w ires : copper >  silicon >  m anganese >  nickel >  iron. The con
clusions o f  C haston et a l., t h a t  co n tam ination  is caused by  th e  co-presence o f 
su lp h u r a n d  silica (see a b s tra c t below), was confirm ed by  su b s titu tin g  an  
a lum ina  in su la to r fo r th e  silica one, an d  by  replacing th e  oil by  flowers o f 
su lp h u r or by  liqu id  paraffin. A ttac k  was only observed w ith  those com bina
tions o f m ateria ls contain ing b o th  su lp h u r an d  silica. Oil te s ts  carried  ou t 
on pure  p la tin u m  revealed  a  sim ilar k ind  o f in te ro rysta lline  a tta ck . I t  was 
found  th a t ,  in  p ractice , a tta c k  could be p rev en ted  by  bak ing  th e  iron  p ro 
tec tio n  tu b es a t  a  du ll-red  h e a t in  th e  presence o f a  cu rren t o f  a ir.— R . W . R .

*An X-Ray Investigation of the Embrittlement of Platinum and Platinum - 
Rhodium Wires. H . J .  G oldschm idt an d  T. L an d  (J . Iro n  Steel In s t., 1947, 
155, (2), 221—226).— T he au th o rs  describe th e  resu lts , o f X -ray  diffraction  
stud ies o f  th e  following therm ocouple m ateria ls : p la tinum , p la tin u m -1 3 %  
rhodium , a n d  p u re  rhod ium  wires artificially  con tam in a ted  b y  a  m ethod  
sim ilar to  th a t  used by  R eeves a n d  H ow ard  (see preceding a b s trac t) , a  
p la tin u m -1 3 %  rhodium  wire acciden tally  co n tam inated  w ith  quenching oil, 
an d  a therm ocouple w hich h ad  failed  in  service. A 9-in.-dia. D ebye-S cherrer 
cam era was used, em ploying cobalt rad ia tio n  fo r th e  p la tinum -rich  m ateria ls 
a n d  copper rad ia tio n  for th e  rhodium -rich  m ateria ls, an d  a  p re lim inary  s tu d y  
o f th e  system  p la tin u m -rh o d iu m  was m ade, using prepared  s tan d ard s . 
O bserved la ttic e  pa ram ete rs  for th e  pu re  m ateria ls were 3-9161 (% 0-0001)«0 kX . 
(p la tinum ) an d  3-7968 (;L0-0001)a0 kX . (rhodium ). M easurem ent o f  th e  p a ra 
m eters o f  a  series o f  s ta n d a rd  alloys revealed  a  sm all divergence from  V egard’s 
L aw  in th e  d irec tion  o f  larger values o f th e  p a ram ete r. W ith in  th e  range
0 -3 0 %  rhodium  i t  is possible to  de term ine  th e  rhodium  co n ten t to  w ith in  
± 0-1%  from  la ttice-p a ram ete r m easurem ents, using th e  following form ula : 
C  =  903-1(3-9161 -  a0) -  1296(3-9161 -  a0)2 +  6300(3-9161 -  o0)3, where C 
is th e  a tom ic  percentage o f rhodium . A  brief investiga tion  o f th e  system  
p latin u m —silicon was m ade. Silicon w as found  to  have  a  sm all solid so lubility
in p la tin u m , an d  tw o silicides were de tected , these being form ed by the  
ad d itio n  o f 1%  silicon to  pu re  p la tin u m  (silicide “  P  ” ), an d  to  p la tin u m -1 3 %  
rhodium  (silicide “ R  ” ). Phases d e tec ted  in th e  artificially  con tam inated  
wires were : “  P  ”  (in pure  p la tinum ) an d  “ R  ” (in th e  13%  alloy). The 
p la tin u m  leg o f  th e  couple w hich failed  in  service showed an  add itional, 
unidentified phase, “  Q ” , an d  th e  alloy leg o f th is  couple contained “ Q ” only.
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T he m a tr ix  o f  th e  acc iden tally  con tam inated  w ire was found  to  have sp lit in to  
tw o phases, one rhodium -free (p latinum  black), th e  o th e r containing 19-6% 
o f rh o d iu m ; phases “  P  ”  an d  “  Q ” were also p resen t, these being confined 
to  th e  p la tin u m - a n d  rhodium -rich  p a r ts  respectively. The phase sp littin g  in 
th is wire is c lear evidence o f  reac tion  w ith  a n o th e r elem ent w hich en ters in to  
solid so lu tion  in  pu re  p la tinum . E m b rittle m e n t is th o u g h t to  be caused by th e  
presence o f phases “  R  ”  an d  “ Q ” , while phase “ P  ”  is considered re la tively  
d u c tile .— R . W. R .

*Contamination and Failure of Rare-Metal Thermocouples. D . M anterfield  
(J . Iron  Steel In st., 1947, 155, (2), 227-229).— M. describes th e  resu lts  o f visual 
an d  X -ray  exam inations o f  six  therm ocouples w hich failed in service. The 
couples had  been used to  m easure tem p , in  solidifying steel ingots, and  had 
been p ro tec ted  from  th e  m olten  m etal w ith  silicon insu la to rs an d  sheaths. 
T he X -ray  exam ination  show ed th a t  th e  following im purities were p resen t 
n ear th e  p o in ts  o f failure in th e  p la tin u m  wires : (1) a  p latinum -silicon  
com pound, (2) m agnesium  silicate, (3) m agnesium  hydroxide, (4) a  silicon- 
rich  phase, an d  (5) y - iro n ; co n tam in an ts  found  in  th e  p la tin u m -rh o d iu m  
wires were (4) an d  (5) above, an d  a  p la tin u m —rhodium -silicon com pound. 
Some suggestions as to  th e  origins o f  th e  co n tam inan ts a re  m ade.

— R . W . R .
*Embrittlement of Platinum /Platinum -Rhodium  Thermocouples. J .  C.

C haston, R . A. E dw ards, an d  P . M. L ever (J . Iro n  Steel In s t., 1947, 155, (2), 
229-231).— The au th o rs  describe te s ts  in  w hich pure  p la tinum  an d  p la tin u m - 
13%  rhod ium  wires were h ea ted  in  co n tac t w ith  carbon, su lphurous vapours, 
an d  hydrocarbon  vapours ((a ) xylol and  (b ) w hite  sp irit). None o f these 
substances gave rise to  em b rittlem en t when em ployed alone, b u t severe a tta c k  
occurred  when su lp h u r an d  carbon were p resen t sim ultaneously  a t  1200° C. 
an d  above. No a tta c k  occurred a t  1100° C. o r below. Chemical analysis o f 
th e  a tta ck ed  wires revealed th e  presence o f  silicon, b u t no carbon or su lphur. 
The exp lan atio n  advanced  is th a t  th e  su lphur combines w ith  th e  silicon in  
th e  re frac to ry  o f th e  furnace lining, form ing volatile  SiS2 which a tta ck s  the  
p la tin u m  ; th e  presence o f carbon is necessary to  catalyse  th is  reaction . This 
exp lan atio n  was confirm ed by su b s titu tin g  fused a lum ina for th e  siliceous 
fu rnace lining, w hen no a tta c k  occurred.— R . W . R .

*Examination of the Microstructure of Contaminated and Embrittled Platinum  
and Platinum-Rhodium Wires. R . C. Jew ell (J . Iron Steel In st., 1947, 155,
(2), 231-234).—J .  rep o rts  th e  resu lts  o f  m icrographic and  spectrographic 
ex am ination  o f  (a) th e  wires exam ined b y  M anterfield, (6) th e  wire accidentally  
co n tam inated  by  quenching oil an d  exam ined by  G oldschm idt an d  L and , and 
(c) th e  service failure referred  to  b y  G oldschm idt an d  L and  (see preceding 
ab strac ts). The failure o f  w ire (a) was due to  severe a tta c k  by silicon (g rea test 
for th e  p la tin u m -rh o d iu m  wire), a  b rittle  eu tectic  being form ed. T he silicide 
phase  in  th e  p la tin u m -rh o d iu m  wire was m icroscopically distinguishable from  
th a t  form ed in th e  pure  p la tin u m  wire, show ing m ore relief and  a b lu ish  tinge, 
and  exhib iting  considerable segregation. These tw o co n stitu en ts  a re  respec
tive ly  th e  “  R  ” and  “ P  ”  phases o f  G oldschm idt an d  L and . C ontam ination  
o f wires (6) a n d  (c) was sim ilar, tak in g  tfie form  o f in te rcrysta lline  a t t a c k ; 
sim ilar unidentifiable constituen ts were p resen t in  b o th  instances (probably  th e  
co n stitu en t “  Q ” referred  to  by  G oldschm idt and  L and).— R . W . R .

*A Photo-Electric Pyrometer for a Small High-Frequency Induction Furnace. 
T . L an d  an d  H . L und  (J . Iron  Steel In s t., 19 4 7 ,156, (1), 75—77).— The au th o rs  
describe a  photo-electric  p y ro m eter designed prim arily  fo r th e  m easurem ent 
o f  tem p , o f  m olten  perm anen t-m agnet alloys in  a  h igh-frequency induction  
furnace o f 100-lb. capacity . R ad ia tio n  from  th e  surface o f th e  m etal is 
focused by a  sim ple optical system  on to  a  barrier-layer-type photo-cell. 
The o u tp u t from  th e  photo-cell is m easured by  a  m icro-am m eter calib ra ted  in
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° C., a n d  a  v ariab le  sh u n t resistance enables th e  sen sitiv ity  o f  th e  in stru m en t 
to  be varied  so as to  com pensate for varia tio n s in  em issiv ity  o f  betw een 0-33 
an d  1-0. T he d ial o f th is  resistance is g rad u a ted  in  te rm s o f em issiv ity . The 
estim a ted  accu racy  o f  th e  in s tru m e n t is ± 1 0 °  C.— R . W . R .

Recorders and Controllers Shown at the Physical Society’s Exhibition [1947]. 
(G reenland). See p. 23. 

Thermal and Mechanical Instruments Shown at the Physical Society’s 
Exhibition [1947]. (B arber). See p. 23.
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O xygen ”  (pp . 173-183) ; A . I . B e lyaev  a n d  B . A. Z hem chuzh ina  : “  T h e  P ro d u c tio n  of 
P u re  A lum in ium  b y  th e  E lec tro ly tic  H elm ing of A lum in ium -S ilicon  A lloys ”  (pp . 190 - 
203); A . I .  B e lyaev  a n d  L . A . K irsa n o v a : “ T he D irec t P ro d u c tio n  of A lloys of 
B ery llium  w ith  C opper a n d  A lum in ium  b y  th e  M eta llo th e rm al R ed u c tio n  of B ery llium  
C hloride ”  (pp . 204 -212 ); Y a . K . B eren t a n d  A. I . L a in e r  : “  T he In fluence of th e  M ost 
Im p o r ta n t  F a c to rs  in  th e  O u tp u t of th e  Ball Mill in  th e  P ro d u c tio n  of A lu
m in iu m  P o w d e r”  (p p . 234 -239 ); A . N . Z elikm an  : “ T he C em enting  P h ase  in  Solid  
A lloys B ased  on  T u n g s ten  C arb ide ”  (pp . 240-252).]

*De Mille, John B. Strategic M inerals : a Sum m ary  o f Uses, World Output, 
Stockpiles, Procurement. Med. 8vo. P p . v iii +  626. 1947. L ondon : 
M cGraw-Hill Publish ing Co., L td . (37«. 6c7.)

’’“Ministry of Education. Education fo r  M anagement. M anagement Subjects 
in  Technical and Commercial Colleges. Med. 8vo. • P p . 32. 1947.
L ondon ; H.M . S ta tio n ery  Office. (6:/. net.)

*Korthern Aluminium Company, Ltd. M echanical Tests and Their Bearing  
on W orking Properties. Med. 8vo. P p . 36, w ith  21 illu stra tions. 
[1947.] B an b u ry  : T he C om pany, (n.p.)

Phillips, F. C. A n  Introduction to Crystallography. P p . ix  -j- 302. 1947.
L ondon : L ongm ans G reen an d  C om pany, L td . (25s.)

Society for Experimental Stress Analysis. Proceedings o f the Society fo r  
E xperim ental Stress A n a lysis. Volum e IV . No. 1. D em y 4to. 
P p . xv iii +  129, w ith  145 illu stra tions. 1946. C am bridge, Mass. : 
A ddison-W esley Press, In c ., K endall Square. ( $6.00.)

*Tomashov, N. D. The Corrosion o f M etals with Oxygen Depolarization. [In  
R ussian .] 29 x  19 cm. P p . 258, illu stra ted . 1947. Moscow and  
L eningrad  : A cadem y o f Sciences o f th e  U .S .S .R . (17 roubles.)

[The book  sum m arizes th e  resu lts  of a  n u m b e r of y e a rs ’ w ork  b y  th e  a u th o r  on  th e  
corrosion  of m e ta ls . T h e  m a in  d iv isions of th e  bo o k  a re  : (1) T h e o ry  of th e  E le c tro 
chem ical C orrosion  of M etals, (2) T h eo ry  of C athod ic  P rocesses in  th e  C orrosion  of M eta ls 
w ith  O xygen D epo la riza tion , (3) E x p e rim en ta l S tu d y  of V arious C a thod ic  M ate ria ls , 
(4) T he E ffec t of th e  Size, Shape, a n d  P o sitio n  of th e  C athod ic  Surface on th e  E ffec tiv e 
ness of th e  W ork  of th e  C athode, a n d  (5) T he A pp lica tio n  of P o la r iza tio n  C urves to  
P rob lem s of th e  C orrosion  of M eta ls. T h e  p r in c ip a l conclusions a re  g iven  in  a  seven- 
page E ng lish  sum m ary .]

*Wiekman, A. C., Ltd. The Wime.t Tool M anual. D em y 8vo. P p . 92, 
illu stra ted . [1947.] C o v e n try : A. C. W ickm an, L td . (10«. M .)

*Zinc Development Association. A  Report fo r  194-5-46. Cr. 8vo. P p . 11. 
[1947.] O xford : T he Association, Lincoln H ouse, T url S treet.
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XXV. BOOK REVIEW

Aluminium Alloy Castings : Their Founding and Finishing. B y E . C arring ton . 
Med. 8vo. P p . v iii +  326, w ith  121 illu stra tio n s an d  12 tab les. 1946. 
L ondon : Charles Griffin an d  Co., L td . (25«.)
T he p a s t decade h as  been  one of s tea d y  d eve lopm en t in  th e  a lum in ium  foundry  in d u s 'ry  

an d  th e  a u th o r  h as  a t te m p te d  in  th is  book  to  give a  full a n d  u p -to -d a te  acco u n t of th e  processes 
involved  in  th e  p roduc tion  and  a f te r - tre a tm e n t of a lum in ium  san d  castings, g rav ity  d ie-castings, 
an d  p ressure d ie -castings. T he c h a p te r  headings m ay  be q u o te d  to  show  th e  range of the  
b o o k :  (1) Q u o ta tio n s ; (2) P a t te rn  a n d  D ie M aking ; (3) M elting ; (4) S and  C on tro l; (5) 
M oulding a n d  S and C astin g ; (6) D ie P rep a ra tio n , G rav ity  a n d  P ressu re  D ie-C asting ; (7) F e t t 
ling a n d  R ep a ir in g ; (8) H e a t-T re a tm e n t; (9) In spec tion  a n d  L a b o ra to ry  A ssis tance; (10) 
A fte r-T re a tm e n t; (11) M ach in ing ; (12) C orrosion ; (13) General- O rgan iza tion ; a n d  (14) 
F u tu re  O utlook.

I t  w ill be ap p rec ia ted  a t  once th a t  th e  a u th o r  h a s  se t h im self a  ve ry  form idable ta sk , a n d  
th e  tre a tm e n t of som e of th e  sections m u s t, in  a  book of o rd in a ry  d im ensions, necessarily  
be superficial. As s ta te d  in  th e  preface, th e  a u th o r ’s a im , how ever, is to  give a  b road  p ic tu re  
of a lum in ium  found ry  w ork  for th e  benefit of th e  fo u ndrym an . a n d  to  th is  end  he exp lains 
h e a t- tre a tm e n t, degassing, a n d  o th e r  m e ta llu rg ica l processes in sim ple a n d  hom ely  te rm s. 
T he descrip tion  a n d  illu s tra tio n s  of found ry  m ach inery , m oulding , a n d  ca sting  m ethods a re  
a p p ro p ria te  to  a  book of th is  ty p e . T he inclusion  of a  long a n d  d e ta iled  s ta te m e n t of the  
d u ties  of th e  m e ta llu rg is t is less in  keeping  w ith  th e  a u th o r ’s  dec lared  in ten tio n s, a s  also  is 
th e  c h a p te r  dev o ted  to  corrosion . T here is q u ite  a  lo t of in fo rm ation  in  th e  book re la ting  
to  fou n d ry  p la n t, equ ip m en t, a n d  m e thods, a n d  in  th e  h an d s  of, say , a  found ry  ap p ren tice  
i t  m ay  serve a  useful purpose.

S till b ea ring  in  m in d  th a t  th e  a u th o r  d id  n o t s e t o u t to  w rite  a  tex t-b o o k  b u t  a  book for 
found rym en , th e  rev iew er is le f t w ith  a  feeling th a t  th e  found rym en  have  n o t been p a r t ic u 
la rly  w ell served  in  th e  p re sen t vo lum e. T he selection , a rran g e m en t, a n d  p re sen ta tio n  of 
th e  su b jec t m a tte r  ce rta in ly  leave m uch  g round  fo r critic ism . T here a re  in s tances  of undue 
em phasis  on fea tu res  w hich, i t  m ay  be in ferred , a re  of p a r tic u la r  in te re s t to  th e  au th o r , and  
th e  read e r m a y  form  a n  u n b a lan ced  view  of th in g s  as  a  re su lt ; th e  section  dealing  w ith  the  
a lloys used  in  th e ’ foundry  m a y  be u sed  to  il lu s tra te  th is  p o in t. T he 4*5% -copper alloy  
(D .T .D . 298, 304, a n d  361) is in troduced  first of a ll, a n d  described  a s  one of th e  “  m ost im por
ta n t  of a ll th e  a lloys ” . T h e  a lu m in iu m -m ag n ésiu m  alloys to  specification  D .T .D . 300a 
a n d  165 a re  d e a lt w ith  n ex t, these  being  followed b y  a  m iscellany  of alloys, inc lud ing  3L5 
(scarce ly  used a t  th e  p re sen t tim e, b u t  referred  to  “ a s  p robab ly  th e  b e s t all-round  sand-casting  
a llo y  ” ). N o t u n til th e  end  of th e  section  do  we find m e n tio n  of th e  m a te ria ls  D .T .D . 424, 
L .33, a n d  L .A .C. 112a, on w hich  th e  g rea te r p a r t  of ou r p resen t-d ay  ca sting  p roduction  is 
b ased , a n d  only  th e  firs t tw o  of these  a lloys a re  d e a lt w ith  ad eq u a te ly .

T he section  on anod ic  tre a tm e n t a n d  dyeing  w hich  is based , p resum ab ly , on  th e  resu lts  
o b ta in ab le  w ith  w ro u g h t m a te ria ls , is li ttle  less m isleading  a n d  m ay  give rise  to  som e em b arrass 
m e n t to  casting  producers a n d  m e ta l fin ishers. T h e  various  anod ic tre a tm e n ts  a re  described 
a n d  a  long lis t of dye-stu ffs  qu o ted , a n d  one w ould  g a th e r  th a t  i t  is th e  sim plest m a tte r  to  
secure un ifo rm  coa tings  of a n y  req u ired  colour on  casing** N o m e n tion  is m ade of th e  
d ifficulties w hich  arise  from  those sm all tra ces  of p o rosity  i p <eastings, w hich  a t  th e  p resen t 
s ta te  of th e  a r t  a p p e a r  to  be genera lly  u n avo idab le  ; no r is i t  c learly  s ta te d  th a t  th e  a lloys 
m ost read ily  c a s t an d  m ost genera lly  used  a re  su itab le  only  fo r d a rk  colours.

There a re  a  h o s t of o th e r fea tu res  in  th e  book  w hich  w ill d is tra c t, puzzle, o r i r r i ta te  the 
reade r. H e  w ill be to ld  th a t  m e lts  of D .T .D . 300A w hich  h av e  been  allow ed to  exceed a 
te m p e ra tu re  of 720° C. in  th e  m elting  process should n o t be ifeed fo r ca sting  p roduc tion  b u t  
shou ld  be ca st in to  ingots  (no reason  for th is  recom m enda tibn  is g iven ); a n d  th a t  L.33 
w hich  becom es co n tam in a ted  w ith  copper-bearing  a lloys shou ld  be d isca rded  because  i t  falls 
“  ou ts ide  specification  ”  ( th e  consequences of c o n tam in a tio n  w ith  copper a re  n o t s ta ted ). 
M acrographs an d  m icrographs a re  g iven a n d  labelled  “  m e ta l ”  ( ty p e  of alloy  a n d  com position  
u n s ta te d )  ; a lum in ium  bronze  is d e a lt w ith  a s  th o u g h  i t  w ere a n  alum in ium -base  a lloy  ; the  
te rm s co n trac tio n  an d  sh rinkage a re  confused  in  a  reference to  b ille t c a s tin g ; a n d  pin-holing  
is said to  be pecu liar to  a lu m in iu m  alloys. S upervising  in spec to rs w ill ra ise  th e ir  ey e 
brow s on  read ing  th a t  “  th e  p roduc tion  of te s t  b a rs  (covering m elt3 m ade in  th e  p roduction  
found ry ) is a  ve ry  im p o r ta n t p a r t  of th e  w ork  of th e  la b o ra to ry  ” . E v en  th e  E nglish  could 
be  im proved  : segregation  is defined as “  a  co llecting  to g e th er locally  of som e of th e  m eta ls  
u sed  to  m ake u p  th e  alloy

M etallu rg ists  an d  m e ta llu rg ica l s tu d e n ts  w ill find li ttle  useful to  th em  in th is  book .— 
R .-J . M. P a y n e .
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