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Characteristic Evaluation Based on the Heat Treatment Conditions of
Super Duplex Stainless Steel with 0.2% N as an Additive
- Part 1: Mechanical Properties and Microstructure
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ABSTRACT: Super duplex stainless steel has along life in severe emvironments because of its strength and corrosion resistance. If 0.2~0.3%

Nitrogen in aninterstitinl solid solution is added, the austenite structure is reinforced. This improves the solid solution hardening and th
anticorrosionability. In this study, the mechanical properties and structures of the super duplex stainless steel with the 0.2% N additive wer
investigated to determine the effect of various volume fractions on the austenite phase. The various volume fractions and distributions of the

austenite structure in the applied test specimenswere obtained by changing the heat treatment temperature and cycle.

The characteristics by

amounts of the o phase obtained from the precipitation heat treatment were alsoinvestigated. From the results, when the austenite volune
fraction increases, the tensile strength decreases and elongation increases. And the o phase was rapidly increased by increasing theheat treatment
time. When the volume fraction of the o phase increased, tensile strength increased.
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Table 1 Chemical compositions (mass%)

C S Mn G N Mo N Cu W Fe

0035 013 011 250 71 36 02 05 19 Bal

o phase 1623K

o + v phases

aty+
various phases

Fig. 1 Schematic of heat treatment

Table 2 Conditions of heat treatment

Speci
pecimen Condition of heat treatment
No.
1323 K, 30 min,
CT1 ) -
water cooling
873 K, 5 hr,
CT2 . .
air cooling
1323 K, 30 min, 873 K, 10 hr,
water cooling air cooling
873 K, 150 hr,
CT4 . .
air cooling
1473 K, 30 min,
CI5 ) -
water cooling
1523 K, 30 min,
CTe -

water cooling

wES %A 1ela AR AlgEe WA A AR
3= 2521 873Kl 5A1ZY, 10A13L, 150413 Aldale] &3
th ojplo g e AFAL BF P4AdS Atk Al AMS-
3

o+ AJ3we] 2xg] 272 Table 24 Lyehalch.

nlAzAe Yot dAnEe ARgslo] waskat. ol 77}
o AAEES WA S olgslel PaUL. ASM
E8(Annual Book of ASTM Standards, 1977) el 2}sf] #|2}H &
AAE ¢125mme] FHgN AR TAS- o 83F QIFAIFS o~
duels AT o A €3 e wAls] s
o Ao 7] FeA F248E 4% 2mm/min® 2 A8}
Sk e o Aol elgh A% Wshs 2mm V 1] Alg
& Aol 1kg szel AwARHMA, Akashi Co,
Japan) = AHatel xS,

3 Znt g 1
31 z=x|pi

Qzeglol =Tt sletolEge] FEshs 2 Gelel of
99 el wes e sHvolE AMRES 2kl 95
o] 954l stk

WA 30 ek 16BKelA AXeld F e HAlste]
@ dgelEs Ak o F AR 308 Beh 133K,
73K 8L 15BKeM A F stel exuolEy
& Aglek oA shol ¢lojzl QaEel ey mF B4l

i)
=

9% gt Lol slgjol= gxle] 20 W ohie) o
AT B 98 esHelE: AalE dxe] 7
Al Abolel o] EABYT. AAe] Lol 2ol WA o
sElel e ake Zhasiglon), kel Ak S



48 orA g - TS -\

1573 K 150 hrs in 873 K

Fig. 3 Optical micrographs showing the effect of Fig. 5 Optical micrographs showing the effect of aging
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Fig. 4 Effect of annealing temperature on the volume Fig. 6 Effect of aging time at 873 K on the volume fraction

fraction of o phase
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