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Plastic Mold Steel 3Cr2NiMo

FENG Danzhu'?, YANG Zhigiang’, HU Xiaoxuan'?, HUANG Jian'?
(1. State Key Laboratory of Metallic Materials for Marine Equipment and Applications, Anshan 114009,
Liaoning, China; 2. Ansteel Iron & Steel Research Institutes, Anshan 114009, Liaoning, China;
3. Cold Rolled Strip Steel Mill of Angang Steel Co., Ltd., Anshan 114021, Liaoning, China)

Abstract: The effect of different normalizing and tempering temperatures on the microstructure
and mechanical properties of plastic mold steel 3Cr2NiMo was studied. The results showed that after
normalizing at 810 °C and 840 °C, the martensite lath was short and fine needle shaped with uniform
structure, and the original austenite grain size was Grade 11. After normalizing at 900 °C , the
microstructure became coarse, and the original austenite grain size was Grade 9. The normalizing
hardness increased first and then decreased with the increase of temperature. It was determined that the
appropriate normalizing temperature of the test steel was 840 ‘C. When the tempering temperature
ranged from 450 ‘C to 500 °C, the microstructure was tempered troostite, and the lath structure
maintained the original martensite orientation. When the tempering temperature was increased to 650 °C,
the microstructure was tempered sorbate without obvious orientation. Subsequently, the carbides became
spherical, aggregate and grow, while remaining uniformly dispersed. Moreover, the lath boundaries
appeared blurred. The hardness of the test steel decreased with the increase of tempering temperature.
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Table 1 Chemical Compositions of the Test Steel (Mass Fraction) %
C Si Mn P Cr Mo Ni Fe
0.40 0.32 1.53 0. 008 0. 005 1.95 0.21 1.10 Bal.
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Fig. 1 Phase Diagram of 3Cr2NiMo Steel
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Table 2 Heat Treatment Process of the Test Steel

sy AR RRNE AR (RN

/C /min /C /min
1 810 120 — —
2 840 120 — —
3 870 120 — —
4 900 120 — —
5 840 120 450 120
6 840 120 500 120
7 840 120 550 120
8 840 120 650 120

{8 o XHRFESEATEE T IO | 49% Ve B G TR T RS %%
WA S L4 BITE ZEISS Axiovert 200 MAT YG2# i
B M FEL QUSNTA 400 474 H 8% (SEM ) F Wi %<
AR LU . N2 1F 5 BT RS il
I, SEAT B ECAAR O S ok, ot LB b 700 1l o Sy ot A
T AR R K VA VL, (5 FH 7K T B0 B T b 7 ) 4%
PRI ZE 75 °C Bl iR i A S Do) o, e ik
30~40 s B F B GRS 0 8, 38 1 ZEISS Axio-
vert 200 MAT Y2 B8 48, JTHii4iE GB/T 6394
— (G T 14 o I 2 T VR ) X AN [ L R R
(18 B8 R AR fit o R/ INEEA TP



¥ 4 4 K

2026 F % 3 4

ANGANG TECHNOLOGY

& % 459 4

2 BRS04
2.1 IENER KPR

RN AL SO R E KGR BT 62 @i
24U E 2 i, i E 2w DORER B IR AN EL A
2 A BN BB B ECAACRT DL EGAAR W8 ) ks
WL T g A, 0 4 DXl A2 R P R ) Sty

G, BE TR BT BB A S I AR U
Pt BRI ZE 810 “CHI1840 “CIE K& , Wl UL L5 [K
RN IR G ZU /N 350 5040 s 4E 870 °C
E [ AR R A B SN B I 5 282 900 °CIE k.
Ja S RARH LU AL . 1E KA B B T G 4
JCRY AL AL RS 5, R TT R AT

0 pm

)

(a) L4145 (b) 810 °C; (¢) 840 °C; (d) 870 °C; (e) 900 °C
B 2 iRENELERAFENEE THEZERESR

Fig. 2 Optical Microstructure of the Test Steel in Rolled State and at Different Normalizing Temperatures
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Fig. 3 XRD Diffraction Pattern after 840 °C

Normalizing Treatment
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Fig. 4 Grain Size of the Test Steel at Different Normalizing Temperatures
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Fig. 5 Hardness of the Test Steel
after Normalization at Different Temperatures
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Fig. 6 Optical Microstructure of the Test Steel at Different Tempering Temperatures
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Fig. 7 SEM Microstructure of the Test Steel at Different Tempering Temperatures
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