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Abstract

316 stainless steel with different Cu content was prepared by induction melting. The microstruc-
ture and mechanical properties of 316 stainless steel were studied by means of scanning electron
microscopy (SEM), transmission electron microscopy and mechanical testing machine. Results in-
dicate that as the copper content increases, the strength of the alloy first rises and then decreases,
and the plasticity also shows the same trend. The results show that when the copper content is
0.3%, the overall performance is optimal, and the hardness, tensile strength, yield strength and
elongation are 252 HV, 612 MPa, 332 Mpa and 41%, respectively. It was found by TEM observation
that as the Cu content increased, Cu gradually enriched at the grain boundary.
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NT D CO, SR ESMEIH, RE TE3 L E s UL SR 7R O I (R 2R, FRP2H T XL
R3] FE SR B A8 25 A A P OB BEURIR 2R o 0T T A IS (PEM) MR i il T- ey DU 3B B2, SRz (I RTA
PR R 2 A LR AR TSRS 3R 51 R T A0 iz 4B 1]

RUHKAR (BPP)s& PEM WA} it () 32 BELH il 70 2 —, AR R 2 S B 4% 45%. H AT IEE
FE =R WA ISR RL: A58, AW - B SRS B [2]. &SRR th A 58 1 e,
HRERRA, St JEEA S BRI R E ST AT RS A = b i F 3R TPk . 5 S2 X0
BARLL, EAFETE RGN - TS A M RESURAR & A A B i R HTE 4 [3]. SR, 54 5 BPP AH
o, BATEA BARKI B S E, I HAZIRAR 1 TARRE X (A4 R . —Fp & A07 2 0 &8 DA (4] [5],
HEAGMRS M oM, SRR, &R G s DR R MR . b 316 AR H
MR EEIERE6] [ 7]

1EH BT TAE S, 8RR & T &S8R A FK 316 B IV, JEE4IA T Cu ik
TEAFRX T 316 NEN(316SS) 1M RE LB vt RE R, [ B 16 & A s & 4 7151k
RE LA BB b B [ S AL )

2. KB R

ASEES DA 3161 ¥ /E AR, R0 Cu ST RN & & M RE RS0 .

T RS 2R 316L ML Cu B E N EEERL, REWNIG, &Y 5 R 52 A AU
WEIEIEAT ISR, IO B ERRAT B4, Fn Cu k& & 5 B E R 0.1%~0.5%. 316 AL 285
W 1 FiR.

Horh 316L ¥y Sandvik Osprey A Fl$gft, Siis kil B AR A FRMEE, Cu ¥y HirJLIL A E
BRI BR & Al it
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Table 1. Chemical composition of the sample (wt/%)
7= 1. R FLE R AL 7 (Wt %)

WG 5 Mo Mn Ni Cr Si C Cu Fe
1 227 1.13 10.6 16.5 0.63 0.07 0.1 PSS,
2 227 1.13 10.6 16.5 0.63 0.07 0.2 PSS
3 227 1.13 10.6 16.5 0.63 0.07 0.3 P,
4 227 1.13 10.6 16.5 0.63 0.07 0.4 P
5 227 1.13 10.6 16.5 0.63 0.07 0.5 P

2.1. BBALFERR

FLAL A MATE JR 4 CHIG60E FAL MR R G0 Bk AT o« MR =il R IS 316 AR
W TAE M, BB Bk, SN A SR AR . AR VR DL T 22 e AR FEL
) TAERBIED 0.5 mol/L H,SO, + 107° mol/LHF, TAFIEE N 80°C M . MR AT 7E T B4 HAL(OCP) B
IE4T4) 1 h, DIJFEREALAE 10 s WARL/NT 1 mV RIFER BRI 3l B AL AR 4K i 28 (PD) I LA 2 B T
TE(EIS)o W) AL AL i ZE R, FHE 2y 10 mv/L, HFEEZ-1 V~1 V.

2.2. WFEMEEMR R BRGEH

ARG 7E CTM4000 24 SUNS JREIRIGHL 3T, FHEZEN 5 mm/min, FEAFEMBET 3 IR bz
TR, B P41 . ] HMG-V B S50 B SR8, n#a& AN HV 0.1 N, SR FEEEL 5 A5,
SEREUHAF YA . 383 Tescan Vega3 LM R B M 42T IS0, T8 & &AM B 24 MLl o 3@ i i
RUMGE 1] 46375 S FEL B AE B o I A TECNAI G20 32 5 FEL 85 (TEM) X AN A 1) R A4 34T 3% X B T AT 55 (SAED) 73
Mro
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Figure 1. Effect of Cu content on the hardness of stainless steel
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BEEAENT Cu SR, PUHRE(TS)M 581 MPa (0.1 Cu)iZ#i#E =% 637 MPa (0.2 Cu), B
JG IZ T K F] 546 MPa (0.5 Cu), JiEiR5EZ(YTS)JEM 284 MPa (0.1 Cu)iZi#i 7= %] 332 Mpa (0.3 Cu)btiJ5
TFAR I8 B2 31 220 MPa (0.5 Cu)o HHIE 2 RIRIBEAE Cu & MHIN, AN e 28 Ee Se i 5 5 m
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w5 BT, RIEEEEEA I, TR Cu K S 2R, RN &R
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Figure 2. Effect of Cu content on the strength of 316
stainless steel

& 2. Cu & Ext 316 NENRE RN

Wk 3 fos, AW 316 AMBRI R SRR G M FERES, AHESEM 0.1 wt%E N
0.2 wt%ltf, SEAKRIEETEIZHT T, (H2 Cu & EARLTmy, BMEZEH T REZERLHT Cu tR 2R
RARIEEZICR, 4 Cu S EE DN, RERAMREZRET R, KRB 316 AHNIERER. HXY
Cu FREAKLTH RN, BRRIACEER SRR, HlTE A0 TTeRtEmits, SECER MM T
TFE.

i 4 P &2y 0.3 wt%lf 1) 316 AFANE A, A 4(0) Al EUR LB 2 IOBRURTE, X
R R EIL T PAT B AR 2 ARG AT ALK, XA AR 5. JEE LN 100 nme X AME
FIRERALHE S KA, RIVOOR S IRR . HWE 4a) i ml LU H & A BURLAE S AR IO AT, FFAERRR 1 IRAA
JIBIDEMT . TR AR A 7 B IR S B s 5. 7T DA H e T B A T R 238 316 ANERAN Y 5

FEPEE
3.3.Cu TEZERN 316 FHNE L FHRERNRI

K 5 NANE Cu E &1 316 B ERARANGE AN LE RS 7 S R e it T 45 1 1) 3l L (2 A £ A 22, AN
2 WLGEH, X5 AOAEEINE L T IR AL S, IR R A RS S B R R
XORIE 7 ANGEN RAF TR T e . AR & BRI A E AN A2 R — IR R & R A Wesl, RIS
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Figure 3. Effect of Cu content on elongation of stainless steel

3. Cu FEMNTAFEMEHK KRNI

Figure 4. The TEM picture of 316 stainless steel
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Figure 5. Tafel curve of different copper content
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Figure 6. 316 stainless steel fracture morphology (a) 0.2Cu; (b)
0.4Cu
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4. g

1) Y& EIEE) 0.3 wi% R, 316 NEMAILEE T F R, W, PrhusmE. i fqh
KR35 252 HV. 612 MPa. 332 Mpa PA K 41%.

2) Cu JUHEMIAXNT 316 G E hae /16 & WK S . £ 0.3 wt%l BE%IAE] 12.6
pA/em?.
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