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Effect of Thermomechanical Treatment on the Mechanical
Properties of 316L Stainless Steel
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Abstract: This study is to investigate the effect of thermo mechanical treatment on the mechanical
properties of 316L stainless steel. a’ and ¢ -martensite was formed by deformation. With increasing
number of thermo mechanical treatment, volume fraction of martensite was increased rapidly, and then
unchanged. With increasing number of thermo mechanical treatment, hardness and strength was increased
rapidly, and then unchanged while elongation was decreased rapidly, and then unchanged. With increasing
volume fraction of martensite formed by thermo mechanical treatment, hardness and strength was increased
rapidly, elongation was decreased rapidly. Thus, hardness, strength and elongation of thermo mechanical
treated 316L stainless steel was strongly affected by martensite formed by thermo mechanical treatment.

Good combination of strength and elongation was obtained from thermomechanical treatment

Key Words : Alloys, Deformation, Mechanical Properties, Transmission Electron Microscopy(TEM)
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Table 1 Chemical composition of specimen(wt. %).
C Si Mn P S Ni Cr Mo Fe
0.016 0.6 1.04 0.03 0.002 10.26 16.51 2.03 BaL.
o Al SAE A7 =52 A 24 ANHEE £

< 52 AL, ubet ZF

A5 g4 719Ey ol H3E e AAol

o ALedi QAHUOE 23S 7t
A ZEE Eol7] A% 7HEEdA P B3
TF7F o] BTt oba A ¢har 9)

b B ATE 3160 ZEA 270l THEE

A oldPAE Hshe 7HEEAEE wEA
o2 3 3 og 7IAE 44 wstE 2T

Ko o
2o

i

k)

ANgE gagol F3 A1 2% ol4ke] Mool

Aol 9 316l BAAE TUH A8

2.2 713gxze|

A kgl 28] LxHUolES oF 20% HAE
7b vERIACl ER W E =S oF 16% F=9] ¢
ALE Pdd Fda, o 700C e 2= 2 7}
st Wdel o3 APE nEHlAlo]EVE
S xHUolEZ FES] A 2 £ IEF 20
A F FYste HEEAEE At =3
olglgt 7tE# AWE oldyA el 294 A
£ 3 Al EE St H 5 AtolE 7R TtE
A st dE o8 FAY AAE AESHA
a3 AtolE R VIS F AEe F
AE 17t HE2 kg

2.3 DM == zz

7tEaAeE A AR mAlxAe B3
o7 AFIFAL, WUFA} N8 HAEHS
FARAAN AT ERRAAEAn G oz HEEA
ok =3 7FEEA YT AR A R
Z}3 1) 7 (Hitach, 200kV) 2.2 #2354t}

7heExgel mE e xHUo]Ee ulZElALe]
E 279 AXHLE Wste Mo-Ke 54 XA&
o] g3ke] 20 ~ 100°9] W9 E 29min. HEZ 3
A A& (Rigaku D/Max-11A)SFALS o A& 34
wRRE 7 gl e Aas g Hed
= g2 AHgste] Tt

25 7|4y M &4

7tEEAE T AR AEE HAHEEARY]
AHgske] 1Kol dHEo.2 53]
she] etk = AP EL 7
SZHE PR ZAol7} 50mm 21 ASTM E-89] IF
AL wt AFHS AR b d2olA cross

ﬁ,
of

e

N

o o
p

>

3. e & nHF

3.1 OJM=%
Fig. 12 316L 2H|lg|x7}e] vy z2aS 33
ArmAd oz vepd Zojth Aol HEHo=w =

=]
=
At esHGlE 2HYe & 5 AUk

200

Fig. 1 Optical micrograph of 316L

stainless steel
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Fig. 2 TEM micrographs showing the microstructures of 16% cold rolled 316L stainless steel
a) Bright field b) Dark field c) SADP and Indexing of SADP
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Fig. 3 TEM micrographs showing the effect of the number
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of thermomechanical treatments in 316L

stainless steel a) 1-Cycle b) 5-Cycle
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Fig. 4 Effect of the number of thermomechanical
treatment on the volume fraction of each

phase in 316L stainless steel
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Fig. 5 Effect of the number of thermomechanical
treatment on the hardness of 316L stainless
steel
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Fig. 6 Effect of the number of thermomechanical

treatments on tensile properties of 316L

stainless steel
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Fig. Relationship between hardness and volume
fraction of martensite in thermomechanical

treated 316L stainless steel
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Fig. 8 Relationship between tensile properties and

volume fraction of martensite in

thermomechanical treated 316L stainless steel
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