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Effect of Quenchant Temperature on the Surface
Residual Stress in Gas Carburized AISI 8620 Steel
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Materials Properties Lab., Korea Standards Research Institute
*Department of Mechanical Engineering, Sung Kyun Kwan Univ.

ABSTRACT

The effect of quenchant temperature on the surface residual stress was studied for AISI

8620 steel. Specimens were carburized at 900°C in all case type furnace using a gas-base

atmosphere of methanol cracked and liquefied petroleum gas, and then subjected to single

reheat quenching in oil or salt bath in the temperature range of 60°C to 300°C. After

carburizing and reheat quenching, residual stress was measured by the hole drilling method.,

Experimental results showed that the surface residual stress was increased as the quenchant

temperature was raised. This is in contrast to the fact that the formation of phase of low

transformation strain such as bainite results in lower surface compressive stress, The greater

compressive stress observed in specimens quenched at higher temperature may be attributed

to the shifting of the transformation start point farther from the surface, as was reported in

other carburizing steels,
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Table 1. Chemical composition of AISI 8620 steel
specimen in weight percent.

C Si Mn P S Ni Cr | Mo
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Fig.1. Schematic diagram of automatic carburizing system.
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Fig.2. Carbon profile of AISI 8620 steel investigated.
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Fig 3. Effect of quenchant temperature on the case
hardness profile.
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Fig 4. Microstructure of the specimen quenched to
view of near surface region(at 500x )
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Fig.5. Microstructure of the specimen quenched to 300°C .
(a) Overview (at 100x), (b),(c),(d) Magnified view of near surface,
region respectively (at 500x)

ol FH fAAlE 2 A7 Fig5(), 5(c) ¥ Zevtol £, Fig 5(c)ll 4= atzalalol g,

5ot Zew, Fig5melsc mt2elslo|ee Afe

©
vole ] wlojutelE 123 Fig 5@olde & o

A2

case-core interface and core

2 H|

79



BE AH corecllA 3 BAHUW sefolee
gholez FAse] glet.

3-3. Quenchant2T o} {2

Table 2+ Aed A3 Hl 5 =o¢ AA
60°C, 138'C, 200C, 234C, 270 % 300°csl 29
= ol A 3o AFEH FAUE bl
Aoz, 2% AIJMM d AFeHo| s
& 4 5 oA,
A RS M‘*lﬂt Hel- g2 o] gh&E8E A
|

7 dgyun o 2 Aol slshe Aoz A7

>

Jev o

AeS 2717 g2 Adold = F

sbe gl g Aol wAsder, a /4
WAlS) L7k oldel weh Fohelel, m@ =l
el ,

TS

o
el el a0 e Roseol ™ ofop
1

At &, YA AueE Ag
Aol 44E A)ztslo] Wi £2 3
, ole QoA AT slepgte], Wi(core)ell H 2]
Lxol WAy 279 AA FAREEr Fyid
71918 Aolet. o|gfzte] Hejs} Hwd-Fe
wof 4 Yojubx A4 Ak, Ao A4
¥ : ¥E Frbel 2@ ¥
5 F7heA A oleld @ Fasgye ¥ g
2o os A4wgo| dojuba Eilmz o
32 Roel, =¢ EFo] WEFY FHol sl
AF2F Hite] A 12
Hol A7|A ek,
hEAEF2He] arle dutdos Heda He) o
u] 83 ifolo} o] AAss, webi quenchant =7}
£ A%el we A aggel & izl

oo &% o2 oy
&r

¥ Fobeta, =i 4

o M oo Hf rE orlr o W ot

Table 2. Surface residual stress as a function of
quenchant temperature in copper plated
specimens.

Quenchant

Temperature | 60C 138 [200°C |234°C 270°C (300°C

11.7(83|60]27|55](7.6
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Fig.6. Surface residual stress as a function of
quenchant temperature in untempered and
tempered carburized specimens.
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