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Effect of Recycling Phase Transformation on Grain Refinement
and Mechanical Properties of Maraging Stainless Steel
00Cr13Ni7Co5SMo4Ti

Jiang Yue, Zhou Beibei, Ai Yingying and Lu Wei
( College of Applied Science, Harbin University of Science and Technology, Harbin 150080 )

Abstract The effect of grain refining process with 4 times 860 °C 15 min water cooling recycling treatment on me-
chanical properties of maraging stainless steel 00Cr13Ni7Co5Mo4Ti (/% : 0. 009C, 13. 28Cr, 7. 37Ni, 5. 36Co, 3. 59Mo,
0. 66Ti) has been studied. Based on the original structure of steel with 1100 °C 1 h solid solution treatment, after 3 ~4
times recycling phase transformation treatment, the grain size of maraging steel refines to 10 pum equiaxed fine grains from
original 180 pm. Compared with traditional 1 100 C 1 h solid solution +450 “C 9 h aging process, with 1 100 °C 1 h solid
solution + 860 “C 15 min water cooling a’ <>y recycling phase transformation +450 °C 9 h aging, the yield g, , of steel in-

creases to 1 560 MPa from 1420 MPa and the elongation § increases to 14. 9% from 12.6%.
Material Index Maraging Stainless Steel, 00Cr13Ni7Co5Mo4Ti, Recycling Phase Transformation, Grain Refining,

Mechanical Properties

Ak AL X [ B 48 7 1 ER AR AR 4R B 5 L BT
P B MR Y ERATEEES T IL
B B AL BT R P AT A e B e TR
HATERALIE; R BRI R RS, mE3T A
AR AL AL SR A T R SR R SR Y PR A SRR
MOTELT WA MRMET AR B S AR
Tk, MBI ERRT, KBERS DK
RBT O GE 58 B A R E A T2 T
ZHIAREH TR AT . KRR ik
TE D FRAKE RN B ARB R A7 A AE ) R f B 3L
AENH N AR RIEERERD .

1 KIHRFng &

LR (/% ;0. 009C ,13. 28Cr.7. 37Ni 5. 36Co,
3.59Mo 0. 66Ti) 3K i Tk 4ti Fe, 8 fR 4 Y Cr.Co.
Mo \Ti 5§ , 3 J 25 I 0 45 6 R L 2 o T T OO
MR, EEE 15 kg, NEETEL 250 CIRE T B4k
LEFR3 b, MM EL200 C 1 h FEEFFE, #

#BAL 55 mm x 55 mm ¥R, RERELEER 12
mm ¥R}, AT T,

[ R AE I A AR 4 b B AL HEAE A 10 kW &
BN, 761 100 C EF AL 1h; fESFAHAS AL A
860 C{RIR 15 min, 174 W (E 1) , B HBEHX
PNE IR MBI T FRIREE , AR, L E e
PRI ; [ v Ak 2 F0 8 20 4H A8 b 28 f5 7K ¥ o B ik 7R

1100
! \
2] ! ! 860 860 860 860
o S L O A A T
E I \ 1L o ¢ T
1 1 ! 1 ) \ [} 1 ] 1
1 \ ! ' 1 1 [} \ ! \
! v ] v v v i
'l i :’ A | i ] \
P60 15 Ly 15 g 15 g 15 !

A1 B EESNAtIZrEE
Fig.1 Schematics of recycling phase transformation grain refi-
ning process
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Fig.2  Morphology of structure of maraging stainless steel 00Cr13Ni7Co5Me4Ti with 1 100 °C 1 h solid solution treatment; (a) optical;

(b) TEM; (c) diffraction pattern
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Fig. 3 Dilatometric curve of maraging stainless steel

00Cr13Ni7Co5ModTi
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Fig.4 Morphology of structure of maraging stainless steel 00Cr13Ni7Co5Mo4Ti with 860 °C 15 min recycling phase transformation : re-

cyeliing times- (a) 1; (b) 25 (¢) 3: (d) 4
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Fig. 5  Morphology of structure of maraging stainless steel
00Cr13Ni7Co5NidTi with three times of recyeling phase trans
formation treatment at 860 C for 15 min, TEM
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Table 1 Mechanical properties of maraging stainless steel

Tz 0 -/VPa /%
1 100 C % 860 15.8
1 100 C@E#F + BHMHE 930 17.6
1 100 °C [Ei& +450 C 9 h AP35 1 420 12.6
1100 °C ¥ + JGFFAHIF +450 C 9 h BF3K 1 560 14.9
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