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Abstract: The 15NiMoSiCr10 was a new steel used for producing diesel engine carburizing needle valve nozzle. The
chemical composition, microstructure and mechanical properties of the steel were tested and analyzed. The optimum heat
treatment process was discussed and the tempering stability of 15NiMoSiCrl10 and traditional 18CrNi8 steel was compared.
The results show that when the tempering temperature is 300 ‘C, the surface hardness of 15NiMoSiCrl10 needle valve can
reach 715 HV1

requirements of new high-end diesel engine for the use of needle valve material, the needle valve nozzle material open up a

(61 HRC) with high tempering resistance and good microstructure. 15NiMoSiCrl0 can meet the

new direction.
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Tab.1 Chemical composition of 15NiMoSiCr10 steel

Fe c S Si Mn Cr P Mo Ni v
/019 0.009 1.12 041 090 0.018 1.78 2.58 0.30
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Fig.1 Profile of needle nozzle for test
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Fig.2 Heat treatment process curve
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Tab.2 Mechanical properties of 15NiMoSiCr10 steel

HHRE  ER®RE fkE  BrEkgER s
/MPa /MPa (%) (%) (KVy)/J
1416 1300 12.2 60.3 120
% 3 15NiMoSiCr10 R &E &
Tab.3 Hardness of 15NiMoSiCr10 steel
43 1A F2R B3I
i EC Tl i (HBW) 289.6 295.5 290.5
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Fig.3 Banded structure of 15NiMoSiCr10 steel
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Fig.4 Metallographic structures of 15NiMoSiCrl10 steel
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Fig.5 Hardness gradient curve of 15NiMoSiCr10 needle nozzle
pyramidal surface
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Tab.4 Hardness (HV) of 15NiMoSiCr10 steel needle nozzle

[] k ¥k BE BF P i 2 17 BE S /mm L#E HVS50 2
e 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 /HVI W /mm
200 750 741 732 728 699 675 635 608 577 542 425 0.98
250 730 728 724 720 695 664 638 602 568 529 417 0.96
270 730 728 720 707 691 660 625 597 562 530 415 0.96
300 HS 712 710 710 702 668 631 592 580 517 410 0.95
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Fig.6 Microstructure of pyramidal surface at different tempering temperatures
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Fig.7 Microstructure of core at different tempering temperatures
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Tab.5 18CrNi8 needle nozzle pyramidal face hardness Tab.6 15NiMoSiCr10 needle nozzle microstructure rating
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