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Investigation  No 1273. 

Investigation of Decarburized and Recarburized 
Homogeneous SAE 0255 Universal Carrier 

Trak Pins. 

Orien of I,Jaterial and Obp ,ct .  of Investition 

A previous investigation (No. 1251, june 1942) 

carried out in these laboratories gave •avourable results for 

homogeneously hardened  SA] 9255 Universal carrier pins. Since 

rolled bar stock usually  ha s a decarburized surface, it is 

necessary to eliminate this prior td homogeneous hardening. 

In the presont report the effect of decarburizing and 

recarburizIng SAE 9255 steelis examined. The bar stock was 

received from Ontario Steel Products Limited »  Gananoque e  Ontario, 

on Juno 27th e  1942. 
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Chemical Analysi,s: 

, C e n - 

•• 

As  :und  

0.57 
0.78 
2,36 

. 0.016 
0.023 

Specification SAE 9255 _ _ 	_ 	_ , 

0.50-0.60 
0.G0-0.90 
1080-2.20 
0.040 :flax. 
0.050 Immç,. 

Heat Treatment-4 _ _ 	. . _ _  _ , 

The 0.500 inch bars were  out  to 104nch lengths 

and machined to 0.437-0.432 Inch. 

Docarburization: , 	_ 	_ — _ , 

Decarburization of soie  bars was effected by an 

ordinary furnace anneal. 

• Recarburization: 

A few of the decarburized bars were recarburized by 

treating in a Vapocarb furnace using a carburizing atmosphere. 

They were quenched from 1525" F. in oil at 110' P. and drawn 

at 750' F. for 40 minutes. 

Pedenpg: 

The deCarburized and neutral (bars which have only been 

machined) pins were  thon  subjected to a homoiseneous hardening_ 

treatment by heating In a neutral atmosphere in the Vapocarb 

furnace. .They were held for 30 minutes ab  1525 °  F., then 

quenched in  ail  at 110' F. G.nd àrawn at 750' F. for 40 minutes. 

All pira were between 48-52 Rockwell "C" hardness'. 

These values were obtained about; 1/16 inch below the surface. 

In this report a °neutral" pin is one which. has 

been ground to size and homo3eneous1y hardened in a neutral 

atmosphere. 
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Drop InyaC't; tests 1lbpeS''(3' {i'c3..C'.i:':i_E:CX out on the pins, both

at room tE'1.7l.pfa:l:'atui:°e's and at +`1"1;i.n13.s `-.;À[?' Fv The machine used W

i,â,l'Ll;3ti:'£.^.'%ed in a jJ:t'C?viUuo â'apUr'C> At no low teMC3l'ai`?,tre the

pins wore kept in a bath of ace-:.--one and dry J,C:I~' f4,^r." i1U'ZU

.LJï':l.Jr to tt;t;'GïT1"o A :t'l'Vo-7_i'ilo!?):'w wt Yghf; was dropped from sî)U..,

c::)ti3^iVE3 height intervals of 2i.7 o?ito el"-.ic.r),, unv'! l the final hei&t of

300 cm o was raached. Table I .l:l. t} t.r •a the anales of beY:tt:}. C l7ta? neCt

yS1t:eJ.^ each ,LrUp of the . ^xe.! gl).t for the thre e type s C}f pi ns'^'...

U ï'i:1p€..^:T'edv nè'.7Ytelû., n61.',t?'c:)..Lp C:"a(.''.ct3.rbL12':L zC-3-'.^., and :f:'^.^.ca.7.'btZ7':1_zeC! o

ry.
i, (^i.i.^.:..^^^^ ^

TAM

Bend Tests

Bend tests wt; s' e t; a°,' r:1. :,c3, out ; on a similar b i'. t':i.c; ti

of pins The A,31slEaC' t; E:3 i ti?'?g mach-inE3 wl^.; eXà1p.t,CiyE3d,

using a .3_2°-',LtIC?h^.'£d.d1us f:1.nG. •i:.',-Wh C'.entr(;)sv liWi;e8 of

1.nG 1° i IT1en 4 Vso .i. C5 ad were 1J.a_ Ci 1, i, edo The eltl. st_'t. C. lim3ti

permanent ^`nJ;.3ndz and break point we3°e.t!î.vn dei;em3.1'iod f7°qTtl

Z:i16_-`, u e chfiirt#i a

Table 11 rF3ci: 1:'C1 ,,a '?:1:1 : results C1bt^.^.inQt.^ c

(Table H 7. fis on Page 5)

0

Transver se micro i:sE, ViC.'•un were cut ).t7'°ai]. the

} t^-
)]...^ai:^ and hardness tes t s ^^'7^1.'.

.^_
S^i.:^":(^? 'l^.n)]..l^^j 4i:;.a

hardness machine with a :LNï•:1.lf,1gr c̀.tè(21 lf7aC?o F1.Gu3:'a 12 on

page 6, shows the cur=a C? 1:i,.a'2_ntid for eGLC;h of the different

types of pins tested.

(CVY1t:1..nuej on S.':1.C^.a 6)

i^U'
Report of 11 ^^^.^p7`^^..Î. 1942 .1'1`t'•^r,., t^...^^..^; ^..(:'^l ! ^:} ^ .. ,9



ITINUS  50°  'F. ROOM TEMPERATURE Temperature 
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Height of drop, am. 
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Table  1. 

DROP IMPACT TESTS ON SAE 9255  STEEL PINS. - 
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171..777.1 
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(Hardness Tests, conttd) 

Firure 1. 
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Microscopic Dbcamination: 

Transverse micresectIons  were  cut from the pins 

and exemined under the  microscope  after being polish)d and 

nital-etched, Fi Gure  2, at X1000  maGnification, shows the 

quenched and drawn structure of the  neutral  pins. FiGuros 3 and 

e, at X1000 magnificaticn, are taken near the surfaces of the 

pins. FiGure 3 illustrates  the  decarburized structure after 

the furnace anneal, FiLure  4  shows the  effect of  the elimina-

tion of the decarburized t. roa by treatine,  in  the carburizirz 

atmosphere--this is the recarburized pin. 
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Discussion 
Srt 

The chemical analysis shows that the steel conforms 

to Specification SAE 9255 with the exception of 0°16 per cent 

silicon e  which is above the upper limit° This extra silicon 

has'not had any noticeable effect upon the results °  it is felt » 

 howevere  that if a heat of steel is obtained which has silicon 

close to the lower limit, a slight change in hardenability 

will be observed° 

The drop impact tests'show that all the pins will 

withstand 97 ° 5 Kg/m° of impact work without breaking° The 

recarburized and neutral pins react in a similar way under 

sudden shock °  

The bend test results also show very little difference 

in the behaViour of the neutral and the recarburized pins ° The 

decarburized pin is more ductile °  This is mostly due to the 

low hardness »  namely, Rockwell 1 0 9  46 °  

From  the drop  and bend test results it can_be_seen 

ffl carburizillejn grder,to eliminate .  decarburization at_th 

surface4y2uld not_have_ally_serious deleterious effectspn 

the pins, 

The depth-hardness curves indicate a wide variation 

in the normal hardness between the three t'ypes of pins examined.. 

It is felt that this has been caused by  the  uneven temperatures 

Obtained in the ordinary draw furnace °  A circulated furnace 

atmosphere would give a more accurate control over the tempera-

ture and» consequentlya narrower hardness range Would be 

Obtained. At present we are not equipped for this type of 

work but a furnace is now being installed In which uniform 

draw conditions can.be  maintained. 

Recarburizing the pins Increases the hardness at 

the surface °  This is beneficial from the point of view of 
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(Discussion o  contvd) 

• wear reslostan,.ce. Since no harmful effects have been produced 

by this surface skin, it would appear that carburizing In 

order to eliminate decarburization should be employed in place 

of centreless grinding.. 

The photomicrographs In Figures 3 and 4 show that 

decarburization by the ordinary furnace annal was great and 

also that elimination of this by heating  in a slightly carbur-

izing atmosphere In the Vapocarb furnace  ha 8 been satisfactory. 

Conclusions 

1. Tho  steel conforms to SAE 9255 with the exception 

of 0.16 per Cent silicon. This has not produced any ill effect 

on the results. 

2. Pins that were purpOsely heavily decarburized can 

 be satisfactorily recarburized. 

3. Recarburized pins react approximately the same to 

a sudden shock an do machined ens° 

4. Recarburized pins  cive  approximately the same 

results as the machined pins under a bond test. 

5Q Circulation or furnace atmosphere should be 

exercised in order to obtain a controlled draw temperature. 

6.  Carburizing to eliminate decarburization puts 

Y' 	a hard skin on the pin, This la a good thing e  since Increasing 

the surface hardness should be beneficial for year resistance. 4' 
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X1000 >  nital etch °  

"naTTRAL" PIN. 

1141111_3. 

X1000 0  nital etch. 

DECARBURIZED PIN.  

?iure  4,  

X1000, nital etch. 

RECARBURIZED PIN. 

SLG:GRB. 


