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ABSTRACT The influence of heat treatment on the microstructure and mechanical properties
of a 2000 MPa grade Co—free 18Ni maraging steel has been mvestigated, and the strengthening and
toughening mechanisms were discussed. The experimental results show that the hardness of the steel
in solation condition is independent of both the solution temperature and the time. A combination of
high strength and good toughness can be reached under the peak-aged condition, where the ultimate
strength is over 2100 MPa, and the elongation and Ki. are 9% and 70 MPa-m!/2, respectively. The
TEM ochservation revealed that a great deal of nanometer size precipitates, such as Nig(Mo, Ti), is
distributed in a high density dislocation matrix of the steel treated with peak-aged condition, which
realizes a better match of strength and toughness. The precipitation strengthening in the present steel
obeys the modified Orowan mechanism.
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Fig.1 Effect of solution treatment on hardness of the Co—
free 18Ni maraging steel
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Fig.2 Effect of aging treatment on hardness of the Co-free
18Ni maraging steel

WH., # 773 K MUTFiRERE. HEEXEET
AR} AP AT M, £ 55 HRC | pPEE{EMRET
HEFRFBRET. ERAHFERENA RN &R
(813 K) Y Z¢At. B FEEDREFRBEEGHT, 6y
B B HAEAT 53.5 HRC, HREF EIMEK, Ba
BERERMEE, BEESRBIRE.

2.2 et

18Ni TSRk H M4 1073 K/60 min Hikit
BEE 753 K #EfTaf b, Eohr e ok Bed 2 e 6]
LA 3 BrR. HEEAAIRA 180 min A, H
fuspE (UTS) MIEMRBEE (YS) BIE5HBIST 1960,
1880 MPa . 720 min A3 JS R Hr S8 B ¥ 8 R B8
AT M (E 2135, 2078 MPa, iX S5 E ERERS |69 T
REam s, EEeEN, THDREHEMBRESET
B, KEREMEEES AR 9.0%, 51.0% .
HE 3 EFLIE , REER R E 5K e R
E 2 mtaELT 200 MPa, HESHEELFRAYE. TWEH
HH R .

B 4 25 18Ni &5 SR ERPHMTE 753 K rbahm
5. WrRE Ko FERT BN R (R 2R, AR et m)
M, K. EEH TREY. BEENET, K. ik
BT 69.3 MPam'/? | X B AWK IR 18Ni(300)
e D RERA SNSRI ¢ EEHERET.
FETREAIRENE, Ky E#DE. WR, Eepaiiihs
T, BEMRRAETLLEDIR RS,

2.3 WHA;m

M 5 24 18Ni 4 B AN 3IRE 1073 K, 60 min

B ¥ AbEUR, 7 TEM TAMUEARICHNN. B8 5


http://www.cqvip.com

ta}

0 400 800 1200
Aging time, min

T2800 3200

*® 80

O —— A A L
0 440 800 1200
Aging thme, min

2800 3200

B3 753 K THEOREHEY 18N JoEy D ke R o8 i fn el
PEEG R0
Fig.3 Effects of aging time at 753 K on strength (a) and
ductility (b) of the Co-free 18Ni maraging steel
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Fig.5 TEM image and correspending diffraction pattern of
the Co-free 1BNi maraging ateel solution treated at
1073 K for 60 min
{a) bright field image showing lath martensite with

a high density of dislocations

{b) [111]py diffraction pattern
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Fig.8 TEM images and correspouding diffraction pattern of the Co—free 18Ni maraging steel after 1073 K, 60 min

solution treatrent and 753 K, 720 min aging treatment. (a) bright field image showing precipitation and
high density dislocation in the martensite matrix (b} dark field image taken from 2240 NiaTi (c) [011]n
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