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Source of Material: 

On May ilth »  1942, two bags of pack case-hardening 

compound and a sample of Isolating paste for selective case-

hardening of steel were received from Mr. J. Fisch »  an internee 

in a camp at Sherbrooke »  Quebec. 

This material constituted a second shipment of car-

burizing compound made by Mr. Fisch. Further tests were de-

sired in addition to those which have been given in Investiga-

tion No. 1102 9  "Report on Fisch Case-Hardening Compound and 

Isolating Paste o " September 30the  1941. 
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SteelAn 

SAE 1010 steel and an SAE 1020 steelp of the 

following compositions e  were used in testing these productsg 

• a 

Mn 
trirce.,,...,_,--a-Aeleultrz-;uneeereelawealea notze:x.resz ,z..unwre.e=o 

SAE 1010 g 0,13 	0,53 
SAE 1020 g 0.21 	0.37 

0 

Nature of Testsg 

A series of tests were carried out to determine the 

rates of penetration in carburliUng samples of ;---inch discs 

cut from 1-inch round bars of SAE 1020 steel packed In FlsclOs 

and Houghton?s Pearlite case-hardening compounds, The 	ples 

were heated to 1700 > F. and quenched frœu the box at Intervais 

of 1 hour up to 8 hours. The depth of case was measured with 

a Brinell microscope, The following results were obtained: 

Table  

DeRth of Case in Incbes (Temeerature 1700°  re. )  
-dompouâdTJLT : 2 1").1'ro,U Yuiesoi-Lf Tir'Z' r Mrdelar Se>  7 Br  s  

• 
• (C On 	 0 	 0 

Fisch 	. 	0.023g0„0280.042:0,048:0„052:0.062:0 0 086 :0,070 . 
Houghton 9 s 	 : 	g 	. 	g 	g 	g 

Pearlite 	0.023:00035:0 0 040:0.042:0 0 047:0.054:0 0 071 :0 0 075 
. 	. 	 . 	 . 	. 
o 	 e 	 e 	 o 	 o 	 0 	 o 	 0 

The following  tests 9  carried out simultaneously -  at 

1700°  F. on an SAE 1020 steel for eight hours and cooled in 

• the box »  gave these results: 

Table_II. 

,Itnevare.,=spoeunpu.ce-a.n..1.-ea,.....7.,,uner,s...ecr,-1..nmvxmie r. a. Wrtà..,72,,,V.tes.,,err.erve.,,,Isle 

l, Depth of case e  
Compound 	 . 	In inches 

U:Zee-P,L=Z-ZZEPWZr.`:-Ce -eteMe,720ee.:9::.-ezOreuniree0 ,,Oeuele7e,r0V:=0cor vesmzeuznuezn eareMer 
0 
0 • 

Di  / a oix 	 . 	0.066 
Houghtonls Bone Black 	. . 	0,083 u 	Pearlite 	. 	0,070 . 	 0 

te•t,torgea, 
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Shileau_Teeptqg 

The following tests were carried out to determlne 

the approximate shrinkage by wolght and by volume of Fischga 

and Houghtongs Pearlite compounds. These tests were carried 

out in a 6n x 6u teL pipe. A new plece of cold rolled SAE 

1010 steel was used in each test and the case and shrinkage 

were determlned after carburng at 1700n F. for 8 houxs 

and cooling in the box. The material use was kept constant 

for each test. The results obtained are  iver  in the follow-

ing tables. 

Tab3o  III 

runstrevvectsmmeseras+rucarra,,x,0,-.0eet.em0rx=o4e.t.,.....c.....- 0..e,7*.-sw,0 ■.0. ■: -rxe,mwseeta0 	 .tr-à-ree,0+6.17...2  prs000ésrsen 01 	 ouno.  
E 

omam.01-x...,-0-rattars00-0orsietr,r-rre.e.s,r,aereze”.0:-+,mearc,.0,-1-0---0,.0:00,0,--seettr=,..-..0- 

?, NO 0 1 	„ 2 No 3 g No 4 g No . 5 g No . 	g NO . 

New charge (parts) 
Old charge 	ea 
% Wt. shrinkage 
% Vol. 	tf 
Depth of casa, 

In inches 

g 	 , 
2 	;2 	g 2 	g 2 

g26* g26* g26* 	'326* . 
g 70)3 g 7.3 g 7.3 	g 7.3 
g 803 g 8.3'g 8.3 g 8.2 

O 
g0.040 e0.04/.. g0.040 g0.00g0.047g0.047 g0.044 

g28* 	:10 	g 4 
g - 	 g24* 
835.0 g14.5 
g33.3 g16.5 g12 05 

M5oàieioe.Zge'elge.'r.:Z',Xeel't-e-"Z:i'eoeee='Z.,ez'er.rererei.r.,."7e'.eIZWIZP:eieerMnt:àWe,,J=;emrugi..E.lr."er,e,ee.,Z.'Zr.iMt- eh-aa'Ur-..'r.O.o„en.*:P.f;oeegC•.=e.r..YZeaee.-e=.o-=eeeeZttra,,o,--eùoal-..i 

Tablo IV. 

Yeat on Houhto.-0-1 Peq .",1Jte Compound J 

OO 1 
=a-n.rumoswevaulam, .are--,zarunexesetat,a.,..."4 	 ..,172.1,:r.-vereIrrneeezr -Te. ■ 

N No. 2 	g No. .15 : No. 4 . 	\o. 
0 	 0 	 0 	 I 

New charge (parts) 
Old charge 
% Wt. shrinkage 
% Vol. 
DePth of case, 

In inches 

48 
g 

27.0 g 
29.2 

g 
0.047 g 

13 	•. 
35 
8.3 

16 0 3 	g .  

. 0.044 g 

	

4 g  . 	2 	g 	2 
44 	g 	46 	g 	46 

	

4.2 : 	4.2 g 	4.2 

	

8.3  g 	8.3 g 	8.3 

	

â 	 g 

	

0.040 8 	clooe7 	0.017 

Tsolanng_Pasteg 

The meterial aet quite firmly after baking. The 

coating did not spall from the ateel on spacimons quenched 

from the carburizing box. Microscopie, examinations and hardness 

tests of the protected zone showed that the part's had given the 
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(Isolating Pasto e  contgd) 

desired protection against the carburizing media, 

gcroscopi Examination: • 

Sposimens,from  ail tests carried out on these 

materials were mounted in bakelite, After polishing they wero 

etchod In a solution of 2 per cent nital and examined under 

the microscope, No free carbides were observed in any of the 

cased spacimenn o - 

Discussion of_Results 

The depth of case obtained with the Fisch carburizing 

compound was found to be very similar to the cases obtained 

with Houghton?s Pearlitep which is an activated charcoal com-

pound similar to Mr, FlaChqs material. 

Both materials had hie Initial shrinkage. After 

several testa this condition improved and uniform cases were 

obtained with relatively small additions  of  new carburizing 

materials. These shrinkage test recuits  can be taken as an 

Indication of what could be expected on a largewscale. 

Conclusion 

The Fisch material was found to give cases comparable -

with those obtained with Houghtonvs Pearlite, Published,charts 

on the rate of penetration in carburizing SAE•1020 coarse- 

• grained steels are very similar to the reaults obtained in 

these tests (Table I). It is therefore concluded that the 

Fisch carburizing material is a satisfactory carburizing 

medium, 

Tho material can be used over again by adding a 

small amo•nt of new carburizer to the used material, 

(Continued on next Page) 
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(Conclusion, contgd) 

The use of the . isolating paste 1n carrying out 

selective carlourizatIon gave satisfactory results °  
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