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BUREAU OF MINES 
DIVISION OF METALLIC MINERALS 

ORE DRESSING AND 
METAI.LURCICAL LABORATORIES 

CANADA 

DEPARTMENT 
OF 

MfNES AND RESOURCES 
MINE.5 AND CEOLOGY BRANCH 

0 T T A W A 

REP.QR,! 

of the 

March 30th, 1942. 

ORE DRESSING AND MgTALrJRG-ICAL LABORATORIES. _.,.__ --

Investigation Noo 1195. 

Examlnation of Sno,'v'Dlobile Bogie 
~h el Suspension Assembly • 

Origin of Request: 

• 
----·-----.. ----------

On March 19th, 194:d, Mro Ro J o Kerr, for the 

Director of Auton101..,ive Design, Army Engineering Design Branch,p 

Department of Munitions anu Supply, Ottawa, Ontario,p submitted 

for ex.amination a roken snowinobile bogie wneel a.ssembly 

{shown in Figure l)o This was accompanied by Mr" Kerr's 

letter of March 18th; file No 0 '73-V=l6, requesting that the 

cause of this failure be determined. 
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As is t,V~der-it fr-~ ~i .... ure l. 1 t' ls s.s err.bly consista 

of a short t lb •ü r 1., b r 9 apr..roxine. tel y 2: :i nchE'JS in dia.me ter jl 

to vhich are welded t1.o le t..)tns ,.).,_ az...le ald a bra.cket. One 

of' these xles has broke) o.ff e.t the eld. 

Sa. ples for c .e:r.u.caJ &nq,lyPL., wore obtalned fron. 

both t:1e axle e.nd the t1bular member. The results re é,iven 

in Table Te 

Carbon 0"11 0.,26 
S1J.i on ü 1 L' 

0 '-' Oo05 
I1 ~nt;e. sse 0 '70. 

() • V 0.,46 
StJ.phu:n ù.033 0~032 
J.-ho pho::>ua 0.013 0.017 

-----

A ecti,c,n of :.:;l:i.0 we1.ded Jolnt 1a.s prep.2.red for 

micros~opic exa.min .. •tion. 

Figure Z is a phoso :.lcrog:,:-aph t 100 dlameters 

showing tre struct-ure of the a.:rle ste _ where 1 t has not been 

I'igu.I e 3 is "'. ;,ro ~or, ~.crovrr: pl a t 100 dj_ame ters show= 

2 and 3s w .• l:. clel'lrl.1 s:ic'\I th' L -che atructure of the ax~_e 

steel hs..s oeen greEJ t;.y IJO rs€ nt , bj t er t o1 we d1.ng c This 

reflected ~.n i 1cr·eased 'Jr:1. ttlenes :.\ of the metal o An ldoa. of 

~how much thin change ln struct· ,.re can effect tbe brittleness 



.. 

of the s tee:.. can b~· ob r. .1 e.;. fl: '"'m a "'tujy o"" .,hf pap(;:lr, 

"The UJe of' the Cl ~rpy Test af:! & '1e,..hod of Eva.luat'\.ng ·rr10.1gh·· 

ness Adjacent to \ e lds, -~ ,_} \ ·a1 t r f. B::. u.:;lm. r. 'J.lhe follow

ing table is an eYcer1.Jt from 'I.ahlo III of this report: 

------- - I m p -a-et 
: C:t.e- · cal 1 ... 6 ecefved :Welêf Q,uë.:-r:l~rë'ëritage of 

Item : Analys!s ___ la .. er~;;..l ; Samples :Original Impact 
:-rë'I;-- c e .n-t. (Averaf.,e of : (Av ore.Re of :after W ld Quench 
:-•· ~---~-: t\ro tl'F ta), :three tests)~: T:--eatment 

Si . ft.lbe. • ft.lbso : . C . ====~====:è===:z~c:-.a;,:= - _.,::: - ·='====™■-"• ,:r:;-tAC:OC:::::#C#:Oa===ii==a--. ~ 

l. 
2. 
3. 
4. 

. . 
001•7: 
0.25! 
0.3 0 

0.44: . . 

0.1'7 
0.20 
0"'23 : 
0.24 

0,41 
0.43 
0 ;!-"l . ._ 

O.of. 

. 
. . . . 

16 
:6 
l. 9 
10 

... -=--.....- ~..:-:----~-:-

18 
1 ... 
13 
2, 

• . . . 112 -
94 
68 
25 

These da,a also clcarly rep1G~ent th~ efiect of 

ca::."bon cont&nt on ,hs sens.i . .',.,i:;,-1:'~y of t: .. e steel t' embrlttle

ment f1--om welding. 

Concl1..i.~:: 

rne s.xle on t.r.lJ nowmolïile bogie wheel a:,~embly 

fe.ileè. ecs.use of the recrystall1zat1on nnd f.,r1,ün growt-.1. 

cause by the '1eat or: welilng. 

------ --- -- ------
Pu.blished in 11Syn::r:os:t J..". on In pact 'i1esting 11 p1°esented -- t 
th :orty-·Fira +; Ar.nual .111ee t-' .--if of t :ie American Soc ety 
for- 1resting i1aterial g Atlanti.;; City, N.Jq &.11.lne 82, 1938. 
Reprint fr.'.)m t:1c CO'' • .. g:r,t d p ... •ocaed_nos of the A .S.MoMo li 

Phlladelphia, Pa.» ~l. 3~~ fart II, 1938i pp. 71~97o 



Recommend ions• 

l'h s cond vio ... c::.n b rect fi ed b norme.lizin~ the 

complete. a. s •mhly E,fter ·elc in ~ t e te..11.p re. ure of from 

1550° F. ~o 1600° Fn :~ i r~t reccrnn~nded that a lower 

carbon steel be co .siè.ert,è. •.ml ss . hystcal properties cnn 

be sacrif .ced. If tne phJslcal properties of ~o\oE~ 1025 

steel are satt~factorJ for this app~ic .tion, norinalizin0 

after weld .n ;;an e ~1 ïn:tnated. Ho ·eve .. · 6 should physical 

properties h ... .s:i.er than tlose attai:no.ble with .:3.A.E 0 102 

steel be 1•eq1 ired» and should nô .:>nia :tzing e.fter welding net 

the azle. 

HVK~GIB. 

0000 ,00000000 
OC -.CCü 
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PHOT0.1F.APH, 1./3 ACr:'UAL SIZE, OF 
BROKEN s-..owrrn .. ,HJE EOG:; WHEEL SUSP:8NSI0N ASSL~ŒLY 0 

XlOO, nital etch. 

STRUCTURE OF A,'>-1,E SI· E:':::... ~î01 
ALTERED BY VŒLDDW HF.,.AT. 

HVK:GHB. 

~gure 3. 

Xl00, nita.l etc·r1. 

STRUC'fiJRE OF AXLF.. s·.r E:EL AT 
V✓ELD;, SHO HNG GOA SE GRAINS. 

----.. ------
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Our Fila Not 

Your Pile: 

S- 2 . 552 Booth Street, 
Ottawa.j) Ontario, 
Âp ril 11 , 1942 . 

To: l r . H . J . Stevenso~ , 
Di rector of Automotive Des ign, 
Army Engineerin D s i gn Br a n ch, 
Depa rtment of M tt __ on and Supply , 
Ottfc:i_ .. -a . 

Identification: 

I '"~stigation No. 1195 - Ex aminn.tion of Snovm ob·le 
B g:l n ··. eel Suspension As sembly, 

No. of Copie a: 

3 cop i e s , Nos . l , 2 , a nd 3 . 

Frorn: C. S v Parsons, Chief 
Di vi s:1.on of Meta.llic Minerals., 
Bureau cf Mines . 

This work was carr-ied out under the agreement 
between this depa.rtment a!ld the varlous Defence Services, 
etc., whereby funds have been :aade available from the War 
Appropriation . 

cc . 

R. J . Kerr, 
De pt. 11unitions and Supply . 

JG 

Il 



i • o S- 2 . 35 00' 

u "11 · ,.,_pril 11 , 1942 . 

To: Mr . R. J. Kerr, 
irmy Engineering Design Branch, 
Department of Munition and Supply, 
Otta,..,.a , Canada . 

denti i at • 

Inve stigation No. 1195 - Examination of Sno mobile 
Bogie ' fueel Suspension Assembly . 

o. o4" Co 'le · 

one copy - No . 4 . 

rom: 

bet ee. thi. 
et . , where1:>, 
A. pr ) a. tian 

cc. 

Mr . H. J . Stevenson, 
Dept . Munitions and Supply . 

JG 

ar on<:1, Ch .,. 
of r,; tal 1 ?anera s 

Mi 

l'' be ree ent 
s De.,.en e Se vie 
11 bl f o he , 
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O T T A W A, .i.pr i l 11 , 1942 . 

~orandum 

3 c opies 

1 c o py 

To: The Chief, 
Burea.1. of' M'nes, 

From: C. S. Parsons g 

Chief of Divieion~ 

Re: Investigation } o-~:1!95 ... Exami _.~ -tJ:i: c:m -o~ ~Sn owmob:ile 
Bog ie r, e el Suspension ssembly . 

• • • • o $ • • o • o o • • • ~ • • o • • e • • • • • ~ • • • a • • • • • ~ u o Q • • ~ Q • 

I subm.lt herewlth Investigation Noo ll95 , 
compiled by the staff of the Ore Dressing and Metal
luz•gi cal Labo1,a ... or1ee 9 Me·;;a11lc Minero.ls Divis ion~. 
Bureau of Mineso 

Application for thia work was made by:-

, • ~ 'rh1'y' Eh 

Coples of th1.s inve,stiga-tion 
been, sent out e.s follows: -

H.Gsp,svtfully submitted .. 

JG 

C .. S. ~ar - cns;; 
c ... 1ef of Divisi•:m .. 

...... 
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• DEPARTMENT OF MUNITIONS AND 8UPPLY 

OTTAWA, CANADA 

WHEN REPLYING 

REFER TO FIL&: ........ 73..~V'.".' .l .6 .......... . 

March 18th,1942. 

Mr.C.S.Parsons, 
Chief of Division of Metallic Minerals, 
Bureau of Mines, 
552 Booth St. 
Ottawa, Ontario. 

Dear Sir: 

We are sending to your attention, for an 
analysis, a snowmobile bogie wheel suspension assembly. 

When talking to your Mr . Brown, he asked that we 
advise you the kind of metal used in the shaft. This we 
find we cannot do. In checking with the manufacturer, he 
informs us he does not know himself. We do lmow tha t he 
purchases Used axle shafts which he machines down. These 
may have been out of any one of three manufacturer 1 s products, 
and may be one of several alloys used. 

We are of the opinion that,because of the crude 
methods used in fabricating thi s suspension unit, the welding 
operation has crystalized the shaft and led toits rapid 
breakdown. 

We would like to have your finding s on this 
failure at your earliest possible convenience, and would 
appreciate it if you would address them to Mr. H.J.Stevenson, 
Director of Automotive Design, Arrrry Engineering Design 
Branch, Bldg . #4. 

/lJK/S 
c.c. Mr . H.J. St evenson. 

( . J. err) 
for Di ec r of Automotive Design, 

Ar m ngineering Design Bran ch . 


