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; , CrMo
30CrMo, 35CrMo, HRC
( AISI 304) 262 ,
, 5 mg/L, 950 N/ mm® ,
, 857 N/mm>"
W , 35CrMo
CrMo s 1
1
O( N/mm?) 0,(N/mm?) 0/ o, HRC
A 35CrtMo 980 1 150/1180 830 1 075 0.847 10.935/0.911| 31.5 36/37
B 35CrtMo 875 1 060/ 1070 740 [945/950| 0.846 |0.892/0.888| 27.0 34/35
AB
1 ) A (on) A B
. (1 0/ Ov)
,HRC : B 30CiM o
HRC , , 2
2
on( N/mm?) 0,(N/mm?) o/ o, HRC
Ay 30CrMo 780 781/ 783 660 [661/665| 0.846 |0.846/0.849| 21.5 21.6
B 30CrMo 780 786/ 796 660 [669/683| 0.846 |0.851/0.858| 21.5 22.5
A, B,
2 , A1 By 0, O CrMo 30CrMo ,
HRC , Bi 0O, O 30CtM o, 0.26~ 0.34  CrMo
35CrMo, 0. 32~ 0.40,
s 30CM o 35CrMo
35CrMo 30CrMo
, 1995 8 , 30CrMo
CrM o s CNG
(%) : C 0.25~ 0.38, Mn 0. 40 ~ \ CNG
1.05,P 0.015, S 0. 010, Si
0.15~ 0. 35, Cr 0. 80~ 1. 15, Mo ,CNG
0.15~ 0.25, Al 0. 02~ 0. 07
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ment. NACE standard MR-017591
3 Compressed natural gas fuel container integrity. FM'VSA
Regulation 49 CFR 571. 304, NHTSA
4 Compressed natural gas fuel motor vehicle satety standard.
No. 304 Federal safety standard MV SS 304
( 19971613 )

1 ISO/RT 13763. 1994(E)

2 Sulfide stress cracking resistant metallic for oil field equip-
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REFIT AND APPLICATION OF NATURAL GAS
VEHICLES

Zhu Yanmin, Liu Youping, Jiang Deping and
Y ue Xiaolin( Nanchong M achinery Factory of Sichuan
Petroleum Administration) and Zhou Na( Machkinetic

Department of Sichuan Petroleum Administration).
NATUR. GAS IND. v. 18, no. 2, pp. 61~ 64, 3/25/
98. (ISSN 1006-0976; In Chinese)

ABSTRACT: Ow ing to the fact that in the compressed nat
ural gas ( CN G) vehicle refitted from the gasoline one, its oiksup-
ply system is retained and a set of storage, supply and control
systems are increased, the vehicle w hich the gasoline can be only
used as its fuel may be refitted into the bifuel one,i. e. not only
the gasoline but also the CNG can be applied. Through technical
performance test, it is shown that as regards the CNG vehicle
refitted from the CAIOB one, w hen the natural gas is used as its
fuel, its maximum power and torque are respectively 85% and
more than 90% those of it, when the gasoline is used, but the
former s harmful substance discharged is only about 20% that
of the latter. Its safety and reliability are embodied as follows:
t he storage, transportation and filling of the CNG are carried out
in the seriously sealed pipelines and it is not easy to be leaked
out; the safety coefficients of 150% ~ 400% are retained for all
the high pressure system parts of t he equipments for storing and
transporting CNG; and the safety valves are mounted on the gas
storage cylinders and pressurereducing valves. In addition, the
operation, application and trouble clearing are stated in greater
detal.

SUBJECT HEADINGS: N atural gas, Gasoline, Automobile,
Fuel, Structural analysis, Performance test, Safety measure,
Fault analysis

Zhu Yanmin ( engineer ), born in 1963, graduated in ma
chine manufacturing from Chengde School of Petroleum in 1981
and has been engaged in the research and development of con+
pressed natural gas automobiles. Now he is the associate secre-
tary of the party committee of Nanchong Machinery Factory,
SPA. Add: No. 73, South Shiyou Road, Nanchong, Sichuan
(637000), China T el:(0817)2220355—3207

HIGH-PRESSURE GAS STORAGE AT THE FILI-
ING STATION OF VEHICLE COMPRESSED NAF
URAL GAS

Wang Xieqin ( Sichuan Petroleum Administra
tion). NAT UR. GAS IND . v. 18,no.2, pp. 65~ 68,

3/25/98. (ISSN 10006-0976; In Chinese)
ABSTRACT: The filling station of vehicle compressed nat-

NAT URAL GAS IND USTRY/Mar., 1998

ural gas (CNG) may be divided into two types of slow gas-fil-
ing and quick gasfilling. The former needs not to set up any
pressurized gas storage equipment, but the latter needs to set up
a CNG storage depot with a storage pressure of 25 M Pa. At pre-
sent, t he domestic and foreign quick filling stations are all built
on the earth surface through adopting a group of gas storage
cylinders or gas storage tank. However, the explosion accidents,
successively caused by five“ station cylinderd’ and four vehicle
cylinders’ in Sichuan in recent years have made some people be
in doubt about the surface storage method and adopt under
ground storage method by drilling gas storage wells. In this pa-
per, the conditions being in need of setting up the CNG storage
equipments and the reasons of why the slow gas filling method
should be adopted wherever possible are stated in detail, and in
consideration of the safety and economization, the analysis and
contrast between the surface receiver storage and the under
ground storage by gas storage wells are carried out , w hich ind+
cates that the former is safe, reliable and economic, being quite
convenient to instal and apply. Because the leak detection and
maintenance cannot be carried out for the under ground storage
by gas storage wells, it cannot be moved and its economic benefit
is bad, it 5 not necessary to drill the gas storage wells for the
underground storage at the quick CNG-filling station.
SUBJECT HEADINGS: Natural gas, Automobile, Fuel,

Natural gas storage

A RESEARCH ON THE ELECI'RONIG CON-
TROLLED GAS-INJECTION TECHNIQUE OF THE
COMPRESSED NATURAL GAS AND LIQUEFIED
PETROLEUM GAS ENGINE AND ITS BURNING
PERFORMANCE

Sun Jimei, Zhang Jipeng, Shun Zhijun, Fang
Zuhua and Hou Shurong( Institute of Internal Com-
bustion Engines, Jilin University of Technology).
NAT UR. GAS IND. v. 18, no. 2, pp. 68~ 72,3/25/
98. (ISSN 1006-0976; In Chinese)

ABSTRACT: By taking the gaseous fuel of the compressed
natural gas (CNG) and liquefied petroleum gas ( LPG) as the
engine fuel and owing to adopting the outcylinder premixed
gasfilling method, the power loss and dynamic property de-
crease of the engine have prevented its popularization and appl+
cation. A system research on contrast ing the integral engine per
formance, especidly the dynamic property, and combustion char
acteristics of the CNG and LPG engine with those of gasoline
engine for the intake port injection and the i cylinder injection
respectively was carried out by the Institute of Internal Combus-
tion Engines, the Jilin University of Technology, by use of the
techniques of the injection, electronic control and computer sim—
ulation. Through research it is shown that the reduction of gas-
filled coefficient is the major reason causing the decrease of the
out-cylinder premixed natural gas engine power; the gas filled
coefficient may be greatly raised by the in-cylinder direct gas in-
jection; the pow er of natural gas engine may be recovered by use
of the in-cylinder gas injection technique; and the dynamic prop
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