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Change in Structure of SUS316FR Stainless Steel by Heat-treatment after Cold Working
Hideki HAGI™'
"! Department of Mechanical Engineering

The change in structure of SUS316FR stainless steel caused by heat-treatment after cold working was investigated
on the basis of Vickers hardness test, X-ray diffraction, and SEM observation. At the heat-treatment temperature below
300°C, Vickers hardness, HV, increased slightly, and half-value width of X-ray diffraction peak decreased slightly.
These phenomena result from the diffusion of interstitial impurities to dislocation core. Between 300°C and 500°C, HV
was approximately constant, and the half-value width decreased. These phenomena result from the rearrangement of
dislocations. At temperatures above 500°C, both HV and the half-value width decreased. The decrease in HV and the
half-value width was thought to be caused by re-crystallization with the heat-treatment and large decrease of dislocation

density. By the heat-treatment above 700°C, grain size was grown.
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Table 1 Chemical compositions of the SUS316FR stainless steel specimen used in this study and SUS316
stainless steel.

Si Mn P S Ni Cr Mo Al
SUS316 | <1.00 | <2.00 | <0.045 | <0.030 | 10.00~14.00 | 16.00~18.00 | 2.00~3.00 —
SUS316FR | 0.06 | 0.03 0.02 0.001 15.77 16.41 2.08 0.017
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Fig.1 Vickers hardness measured for the SUS316FR specimens without heat-treatment
and heat-treated at 200-900°C.
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Fig.2 X-ray diffraction profile measured for the SUS316FR specimen heat-treated at 200°C.
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Fig.3 X-ray diffraction profiles of the v (200) peak measured for the SUS316FR specimens
heat-treated at 200°C and 800°C.
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Fig.4 Half-value width of the v (220) peak measured for the SUS316FR specimens without
heat-treatment and heat-treated at 200-900°C.
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Fig.5 Lattice constant calculated from the peak position, i.e. the diffraction angle of the vy (220)

peak, measured for the SUS316FR specimens without heat-treatment and heat-treated at
200-900°C.
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Fig.6 Scanning electron micrographs obtained for the chemical etched surface of the SUS316FR
specimen heat-treated at 700°C, 800°C and 900°C, and the figures traced grain boundary.

4 & ]

WRAAR D S d I RS SR B & L THRFT ST 5 SUS316FR A7 o L A8l 2 SRR, BBt | S -4
DEEOMMIACERGTT D 72018, WAL Lo, BV L 723 EHZ W T, By 7 — A S3ER, XARET,
AEAE MBI X DB 21TV, ZORRE S
(1) =iEHND 300°CE TOEVUHLEE CIE, BVUEERENFE L RDIEERERHVICh-72. OB, i
PEREASDRANBIASI) OYERL, % L THEMOFEEICER T2 b0 LB 2 i, 300~500C OELERIR T
HV IZIZE—E L7250, 500°CLLEICZ2 D & HV I Lz, 20 HV OK X 22 3BV LE 5 Bk,
O F Y ERNEE O K2 N TEIRT 2 b0 EE 2 bk,

(2) SUS316FR A7 > L AL v FHEFHIZITVD, SR T E 723 BVLERIZ K > Th 3072 o #HEEKT 5 UE
BERA—ATF A NRAT VLV AHITHSH. £z, BULERIREIC L > TXMREITE — 27 ONAMENZ L,
flitgHZ{bE HV OZ kL nnd, 500°CE TORE CTERULIET 5 &, RABIAHY) O R A~OJEHIC & - Tiig
NTEEONERIS 123D TN L, 500~T700°C CEVLEL-2 b, BRiy o> FEECA] & SR8 2 O A KBk
TEHZ NStz ET, BRI Lo TRFER B EMEC L L.

(3) AT IS CHARBIZ L. 200~600°C THULEE L 7= EHZ IS SRR O 2 (L2358 B /e o 7.
T00°C TR U7 35-51208, RERAEIRLE /N S 7ofE BRI E Lz, BVLERIREDY 800°C & miiz2 % &4



RN OBMIIC X 5 SUS3I6FR A 7 » L A4 O##%2514L

USSR RE L 720, 900°CIZE T2 5 SRR TRELSHE L. 2o s, 700°CLL L THWLE
TBHE, FEERLORE, AR EZ A Z EngoTz.

#t 53

ABFZED—ERIL, FERRFHIBET DA (m L — S RRRIEEN (TS S SEBREEE D OZREF L L
T, B IEREDEHRFD DBEFES N TIM L2 TR 22~24 £ TTHA T | (281 2 md st o 52
FUED =D DFREIBIZERZE ] ORRTH D, £/, mIFREMBERRRE T T epE stk — 2223 <
DR L ERRTEREZBY, RHEZRTD.

X R

() A7 L AWaE, A7 v LAERE,  (1995), pp.37-554, H T TR

Q) HARSEASE, SREMRLEEE, #4001 AR - S, (1972), p.11, ALFE

() MfEKRHE, HIRGAE “REFELEFREOENRD 316 FAT U VROV UV —T O HEEE”, MELE T ek
2, Vol.15,No.3(2002), p.564.

(4) BHEE, TFEBEZ, fEmEE, SURBECE, “SUS316FR AT L A§i% W I= BRIk OIR M AKX 7 V97
CRAETIST I OFET, H AR A SRR SRR S, Vol.2006, No.Vol1(2006), pp.951-952.

(5) EHIED, HEFEPE, SIREH, “SUS316FR AT o L ASHBRRGIR XM OIKA A 7 W97 T TIE IO
SR, miRIREE S AR Y T AHIRIEE, Vol46th, (2008), pp.138-142.

(6) $nARMEZ, FHAER, PEME, FREFEA, e EErm A m T 7o R aHEABS 5.7 U — 7% 5750k
2D S HUBREFHIHEIR OB, B AR T/ P2 BFEOFE THRE(CD-ROM), Vol.2013, (2013),
p.ROMBUNNO.G31.

(7) FIBE g, fiE BEBRASEE, 55 3 iR(2001), pp.27-29, HURUEMSAKFHIAR)E.

() IAFRRER BR, AV T ¢ XEAEHTESGR, #hR(1991), pp.260-266, 7 7 *%.

(PR 26 47 3 A 31 HZ )



