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Cause of Defects in "Hot Dip" Galvanized Parts, 

Background: 

An enquiry on the above subject (Enquiry i;2320), 

dated November 16, 1946, wae received through the Technical 

Information  Service, Research and Developnent Branch, 

Department of Reconstruction and Supply, Natf.onal Research 

Building, Ottawa, Ontario, from Mr. E. P. Harrison, Metal-

lurgist and Development Engineer, N. Slater ilompany Limited, 

Haralton, Ontario.  The  enquiry stated in part: 

"You will fix-id enclosed a samplu taken 
from a malleable iron casting which has been 
sandblasted to get a smooth clear surfaoe 
and then galvanized. Eruption on the surface, 
as may be seen on the sample, formed on 
nearly  50 out of 1,000 castings. It was found 
that after filing down the lumps, stripping of 
zinc and re-cilvarizin,;, the imperfections 
appeared again. Any information es  o  the 
cause and  correction of this trouble would be 
muct-  appreciated.' 

A  letter dated December 5, 1946 ;  was  sent to Mr. Harrison, 

askinb  for further detaila of the process and requesting 
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Silicon 
Calcium 
Cadmium 
Tj.n 

Faint 
trace. 

Trac e  

Faint 
trace. 
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(eacground, contld) - 

more saritples. A lett2r dated Docembar *M2  was recoived 'from. 

Mr. Uarrison,givin i's ne information requested. The addi-

tionk,t1air.pl ec mrs raceivad. 

A letter dated December 5, 1946, was racolvod 

from Mr,) Harrison, asking that the compooiti,on of tho coet-

Ingo on a batch of snmll galvanied. pars whioh ho was 

submitting be compared with the composition of  the coatine 

on a batch of galvanUed naie Élaîch had baon submitted In 

connoction with f,,3arlier work dorm;,, for the N. Slatar Co. Ltd, 

(Technical Information Service enquIry e 1o42), 

EXPERTMENTAL 

I. Coati»ps on Ualls and the Othe'f:,  Small Parts. 

As requastod, the compositions of the  coatings on 

the two different batches were detorminod. The spectro- 

graphic method was used. It was found that the metals 

piment  in the two typos of coaUngs were almost identical 

chemically, as shown in Table 

TABLE_I. 	C„onstituante_of_Coatine_on_Nalls, 
and  Other Palbts. 

1,Ï A -1 	S 	I oreiER PARTS 
iniox'  Gance 0 oulpo. 0 TA 	 importeace  
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Zinc 	 Major °  

Iron ) 	Strong 
Lead ) 	trace, 

Mangsnesa ), 
Magne s î  um ) 

uml i 	) 	Trace. 
C opp e 	. 

• Zinc 	Major, 

f.ron ) . 	Strong 
Load ) . 	traca. 

Mangenenle 
Magnemium 
kluminium 
Coppe:c 

Silicon 
Calcium 
Cadmium 
Dimuth 
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1:i:' the other OYCtall P::ti:.+ti: fJ1,lbb'txil%t4:.d 1'D'i+w4`

q11,Z.t;3 CT^31t^t:1.., In an fr'_tii,c:.XIA?.7t to doss<3Ë°minK1 the T,"oab:,t7k'i for •r:,hÎo

3.°oi.J2ji:17Aoos, t;{oTiAplat:) U'J'G::L'e sE1ildo anode in a O4!.17,s'4:,.i.fs

f faZ.é^;7j:3,r;3!'Jdf:!. ;:1C,'l1:?t:,1.o7.). and all of the :âinC: ma ro:11ovf?d _Z,.faf:bv:Ung a

f•,IlITlo.:i'!:, blF,^,C:la:i: `71?.r:! aS:;t3o This ::1uMace wc7.wi fé..yYluGÎ. to C'on.`•3:.1.n<<

.t,..̀-2:L'•o(}l•tf of 7..!'C^1^?, 47éi::^.^^^^^ \^^c.)^^^.̂ }1.,^ ^.?k.to.i:! G?:i^.°.^til.7.i:1.eC^ by •`i,^J.o ..^.°=T.':,r
^ c

d'.i..i^^ ^^act,â.caf.a mei.hod4

.^.1 o j..ii1i:: W.^ 1:%(i•:i Ci.l^. . l^'i^.^,^.^+é^.^7.^ii ^.!•^^t^^^ 4i:i^^Aié.1.^.^.^n)
...,,^.,,, .^,.-......^„_ r_,.. ..i...,.«...:_.:.r.c-,...,...,T.>.,_ .............__.F,..,^ . .-T . ,.,. ..,. _

A gC3o(;»1t3',)Z1:3.}.2.(?; GG3at3.11'g ",+.?•.ld two cf)^ Éiin{S;:a With.

fS{irZ.tptloZinirt are show In FigGj14a 1, l.J.^ioÏ.rfv.̂ t°s (.Â4iÉâorring on the

ZAnc)aS' t::t•{Zo of a ty1)ioal ZJart having ai Lt,^ticJ^a^.^ are ^sh&Jlwn In.

Figure 2. Good. and (-.,.3.'l.t?J'lind .`313:f'f2.^r.ces b^rfe'e.s Ls;ii.v>S"fl._1.nG:3d 1:i'f.i.dC) r the

micr'©Pcope, While the i?rCDftd ;31Zrï.'aCr;3a sk1oweCX typical diffusion

bei:,wGE3}.l. iron a3?.d zi;i1C31, the diffusion c!e(3i^s.led to have Mon

in'`1:orf4a7°t:sd with in the l3,o.ighbo11s;'bt;)od the i2:C.,'1.:4:t?tlC;1n>`3,

Iron 3°titot appeared vVer the blisters.

A plf;?CFa of coated iron with C]rLIpt:S..oYls :3i?tî'F,.lr.r to

t}traNo s:h.owx^ in Figure 1(b) was made anode In ofittzotla scac:1^,̂ t

.`^.^lO.l.l1.ti(JSIo After the z:l.:!'.1^...̀ was ï:'o192K7ved the fiaf'e€? >iLirS:'o•{:?3:?.il.ed

by the oruptions was almost black In blaCk

ma•i.orial prnvod to be iron oxide (PH^.^U when intipoc:tod by

the î.^r>^lJ4^ I1..^^ r^,
c^ y

n.,e^^C.i^^•^ o.^^ LS^ej'^.14:?d2J^A4-t W.^.^..4 1, F.. J.. .1 p

^; t"1^•\^ ^.1^.^ :I.CJ?:1`r:l :.

on the Mai^.s of the abci°v-FS o:q^c^

it Is cc?nc.l.uded t?„1 t.0

K The C(3:ta1j3t:)s:l.tiC)1.?a of the o4:Da•i:,ingt3 C.:E.1 the Y..lr`x.ilo

and.i 7 <v+• ^^^.^ .es ' ^ • ^ ^ are almost ',tiaaV

2, The basic iit.(1i,al was not PC)opon.t3"i.3:1lo for •i',!;?.o

G.lntYpt.,^..o=

i (.4.i).a(ii)..mz)d (..n rlCJ.x•â pago'
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(Conclp.oions, cont,) - 

The ovuhfflos of the other amall pars aad 

th,9 ( ...ruptions on th oaHtings are due to the p .eosenc 

Iron o:-,dde on the iron.. 

PzeownendatIons 

In order to eliminate tWc roughmosz end oruptions 

in coatings of the types examined, It is suggested that 

1. Great care should be taken to ensure that iron 

wIdo scale is completely removed from o.11  surfaces  *before 

the parts are moved on to the ne.mt step of the galvaniing 

process 

After .the pickling operaUon the parts ohould 

ho thoroun-hlv 1.?Insod ln co'W vetwi- to omnve all trace of 

acid and iron compounds. 

Note;', An e,7-ncollont scies  of 14 articles on hot 
galvan.Uing has been publisbd in "StosU ir 
beginninp; with the Aufs-pAt 12 e  194,Lssue e 

 and onding with the December 2 issue* 
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(Figures 1 and 2 follow,) 
( on Page 5,, 
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Figure 1. 

(0 ) 

(a) 	 (b) 

SA'APLES OF HOT GALVANIZED MALLEABLE 
IRON CASTINGS.  , 

(a) and (b) with eruptions. 
(0) 	 without eruptf.ons. 

(Approximately natural size.) 

411. 

Figure 2. 

SAMPLE OF H02 GALVAmIZED  e,ALLEADLE IRON 
CASTIliG SHOWING  BLISTERS 

(Approximately natural size,) 
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