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Microstructure Evolution and Corrosion Resistance of
Steel 316L./Q370qE Clad Plate

Wang Zimeng, Kang Shumei, Xu Meiling, Wang Junzhou, Dong Ming and Lu Jinlin
( University of Science and Technology LiaoNing, Anshan 114051)

Abstract The effects of different heat treatment temperatures on the mechanical properties, microstructure and corro-
sion resistance of 316L/Q370gE were investigated by means of scanning electron microscopy (SEM) , hardness tester, uni-
versal testing machine and salt spray box. The experiment can be concluded that the diffusion zone width of the three sam-
ples is widened with temperature increasing at heat treatment temperatures of 400 °C, 700 °C and 1 100 °C. The shear
strength at the interface of 316L/Q370qE composite board is greater than 385 MPa, which is greater than 210 MPa required
by specifications. The 316L side is dominated by pitting in the salt spray environment, and the Q370qE side is dominated

by uniform corresion. The annual corrosion rate is the lowest at 400 C and the highest at 700 C.
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Table 1 Chemical composition of tested 316L/Q370qE
steel /%
L C Si Mn S P Cr Ni Mo N

316L  0.021 0.56 1.33 0.002 0.031 17.34 10.19 2.01 0.02
Q370gE 0.100 0.20 1.55 0.003 0.015 - - - 0.006

700 °C [5] k1 900.1 100 CIF &, 2%,

¥ SRR ED B K 3 010 mm B9 IE 5 B, 6
4% TRIR TGV VRUR 1 Q3704E, 3 FA L R AN A BR B
8 F K0k 316L, {3 FA44E 310HVS-5 BB 8/
T2 BB AN, P 1% TR IR E LTS AR HE 173
B, WHR&MN . RArETE 10 s, K58 77 0. 98N, 4
KRR HVO0. 1, 32 FRK T E R 5% #Y NaCl
VWA pH O 7, AR R FAHIRE 35 C, B
80 kPa, B§ZEH}E] 36 h,

2 ARESW

2.1 BHMALRME

ME 1 AT LAE 1, Q370qE AR FE R E
AoRERik, B4R BIR, #abBR BE y 400 <C
REH 100 CHLIHH BB B R EA AR AR
A KRS, I BBREEE A SRR B K, X R E
oAt R R A B, SRS M B
RRNESERRENERY ., MEREASREAN

BIRAMEE UG, L, 813U, LT AR X EM A EE T2 5%, 8. 114051

E-mail : kangshumei-911@ 163. com



- 52 52735

40 %

RYZHHEE, XL R EEFEE—ERENB
BB R R R R R TR

M 2 TTLAE 3161 A4S 3 2 s —
RGN, RREW. ERENERERKKR
BN, 700 CRAEIHE, ZEH 700 CHAbFERT, B
5% mBEREAENBRLY, FRFLHEHRE
W, B RBX T, A SR g, b
£ 316L RN AR Q370qE AR E & T E
[ R AL B, AT 4 & SR A A B 22 B A kL
XEEYWE SRR,
2.2 JTERELAHS

ME 3 i, 316L RENF SRR LHERM

(a) (b) (c) (d)
50 pmm 50 pmm 50 pmm 50 pmm

B, TBRN Q370qE HEARLZ M, h TRIRE
YERT,316L R & MR M BN P8, N
Q370qE R AFEMY #l. IE 3 PATLIFH,
RELGHHATTEY 8K, MEES510 400,
700.900.1 100 C i}, P B M FEE4S B R 3.70 |
8.10.9.90.20.25 pm,
2.3 BEESW

MIE 4 TTLUE H,400,700,900 °C & 449 HV
T (PR E 220 &4, 5 316L RGM EiRE
MR, G481 WUAM, ELNSBPRET
AEFREE R4 ddam Ak , /N ShL TR , SR B M
HIBE B  RE AL A KB/ SR, B4/

B 1 400 C(a)F700 C (b) [:X ;900 C (c)Fil 100 °C(d) iF k Q370qE MiFIHLRIEH

Fig.1 Morphology of structure of steel Q370gE side : tempered at 400 C (a) and 700 “C (b) ; normalized at 900 °C (c¢) and 1100 °C (d)
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Fig.2 Morphology of structure of steel 316L side: tempered at 400 °C (a) and 700 °C (b) ; normalized at 900 C (¢) and 1100 C (d)
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Fig.3 SEM line analysis of steel Q370qE/316L clad plate tempered at 400 °C (a) and 700 C (b) ; normalized at 900 C (c) and

1100 °C (d)
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Fig.4 Hardness distribution of both side of steel Q370qE/316L
clad plate
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Fig.5 Effect of temperature on shear strength of interface of
steel Q370qE/316L clad plate
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Fig.6 Morphology of structure of steel Q370qE/316L clad plate interface after 5% NaCl 36 h salt spray test,heat treatment tempera-

ture /°C : (a) 400, (b) 700, (c) 900 and (d)1 100
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Fig.7 Morphology of interface of steel Q370qE/316L clad plate
after 5% NaCl 36 h salt spray test and energy dispersive spect-
rometer ( EDS) analysis
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