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The Application of S-07 Steel in High Pressure Gas-filled Valve Core
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ABSTRACT: The paper aims to solve the problems of long cycle, low qualification rate, cracking of nitriding layer, corrosion
and reverse leakage rate in production of S-03 steel nitriding valve core of high pressure gas-filled valve. Combined with the
technological process of S-03 steel nitriding valve, the problems existing in its production and storage process were analyzed. It
was proposed to replace the nitriding process of S-03 steel with that of S-07 steel. The properties of two materials were theoret-
ically analyzed from rust resistance, hardness and strength; at the same time, rust resistance test, functional test, mechanical en-
vironment test and life test were evaluated. After 20 days of damp-heat test, the S-03 steel nitriding valve core was slightly cor-
roded; while after 96 h of salt spray test, the corrosion was severe; while the S-07 steel valve core was free from corrosion under
the same condition. The S-07 steel valve core passed the functional test, the mechanical environment test in x, y and z directions,
and the 200 times of life assessment test. The valve core was flexible and qualified in the functional test. The study on replace-
ment technology of S-07 steel for the valve core is completed; the corrosion and nitrification layer cracking that affect the func-
tion of the valve is successfully solved; and the production efficiency is improved by about 70%, and the production cost is re-
duced by about 50%.
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Fig.2 Process flow of S-03 steel nitriding valve core
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Fig.3 Crack in nitriding layer of valve core
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Fig.4 Corrosion condition of valve core
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Fig.5 Serious condition of corrosion on valve core
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Tab.1 Influences of valve core corrosion on the leakage rate of charging valve mL/min
40 MPa 1.5 5 MPa
1* 36 51 45 39 3.5 5 5 4.2
2* 30 4 2.5 2 3.5 2.7 2 1.5
3* 36 21 18 15 3 2 2 2
2 S.07 %m%{—%}ﬁﬁﬁﬁﬁ;ﬁ S-03 15.5%~17.5%
S-07
2.1 M
S-07 S-07 HRC40~47 S-03
- S-03 HRC60~70 TC4 M

2 2 S-07 Cr HRC26~39 Q/QJA 35—2006
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Tab.2 Comparison of properties between S-07 steel and S-03 Steel

Cr 1% /MPa
S-03 022Cr12Nil0OMoTi HRC26~35 HRC60~70 11.5~12.5 735
S-07 07Cr16Ni6 HRC40~47 15.5~17.5 980
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Fig.6 Process flow of S-07 steel valve core
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Fig.7 Condition of valve core after damp-heat test
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Fig.9 Condition of valve core after salt spray test

2.2.3 IfeEMIRIE
S-07 5



176 2020 5
0.2 mLmin 3 WGEHIZHRML
10 mL/min
224 HEFBFRE S-07 5-03
1 S-03
12 4 S-07
[14—15] ) |
3 70% 50%
xy oz 3 2 $-03
1.6g 2 oct/min 8~100 Hz 20 d
xyz 3 -3 dB/oct 48 h
40~500 Hz 1.449¢ 1
300 min x y z 3 S-07
80~1500 Hz —6 dB/oct
20g 3 min
47-100 Hz x  4.5g 5 min 4 Z5ig
+x +y *z 19.6g 3 min
120g 4 ms
) 50~ S-07
1500 Hz 40g ~12 000g 3
3
225 HFaEiZilE
S 3k -
[16] [1] , , ;o
[1]. ,2015(1): 13—15.
SUN Fa-guo, YU Feng, CUI Jing-zhi, et al. Quantifica-
120 tion Analysis Method of Rocket Valve Seal Perfor-
3 mance[J]. Valve, 2015(1): 13—15.
80 [2] - (D]
4 3 ,2016.

226 BIMABEAMNHKELR

10

10
Fig.10 Condition of valve core after each test
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