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Fig.1 Material selection process of oxygen system
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Fig.2 Hierarchy structure map of materials in oxygen system
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Table 6 Ignition mechanism and probability of spring
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Fig.3 Hierarchy structure map of spring materials
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Table 8 Quantitative evaluation results

BB W, HEFP
BT 0.350 1
B 0.347 2
ELT 0.304 3

3.5 MEEMER

FIZE 8 AT, B A PP o0-(E fo v, 07T -5 0 7 A P O
Tt o, R R LR IR AR A R
IR RE  AN1E] 4 BT

EiRp Rl

0.6

0.5

0.4

0,

IR IR 0.2 Ui AL I

0.1

0
PLLE IR Pifeitikbe
BT B STYURG &

4 FNIEREIEE
Fig.4 Radar chart of the evaluating indicators

H & 4 wIH, B TR S PN TEAR R, B T R
A “Bida R FeR MR =R S THE M. hT
X =P & S A T I AR , B IR Al
W J R A LR 2R TR M 7 A0 A S SRR M S S AR A
yfiE AR FERRHLR ORI 7E AUk A R U
T KRB, oAk T TE A W A P AR BILAL , (7] I 5 2k
SREEATRL: BB R B SO B . AR G 56 Uk A R
ARSI R

4 45

WIS, A AR AT 258

(1) A3CH Hh A BT S U A IR PP 1 DA S B e
7k, RES (RN 22 A BRHER 22 i 52 1) PR 3R 9% B B AT 25
AN IHER

(2) SEAARGNEGEM 775 L, ASCR A TRERPRIZR
EPEUTAYTCUE LS, S A ARG L ST R B A
ARG TR, LIRS BV, PR T RGO TCR,

(3) B A TFR RGBT 5, T VA R B0 E
B, AT S5 RS IR B IE 45 R — 2, WO SRR e
PEVHE B S % KR, B A —E ML E.

SE

[1] %5, . ARG RE K EOIRTEETF ]
fizs 224, 2010, 112 (4) ; 68-70.

Li Yong, Xie Zinan. Research the cases of aircraft oxygen sys-
tem result in fire[J]. Safety of Aviation, 2010, 112 (4) : 68-70.
(in Chinese)

2] HIE,EWE, . AT VIRT ] s
BlerRiAR, 2014, 25 (12) : 44-48.

Feng Wenchun, Dong Pengtao, Yang Jing. Combustion mechanism
analysis of the aircraft recharging oxygen process[J]. Aeronautical
Science & Technology, 2014, 25 (12) ; 44-48. (in Chinese)

[3] ASTM. ASTM G94-05 Standard guide for evaluating metals
for oxygen service[S]. West Conshohocken, PA: ASTM Interna-
tional, 2014.

[4] ASTM. ASTM G63-99 Standard guide for evaluating nonme-
tallic materials for oxygen service[S]. West Conshohocken, PA;
ASTM International, 2007.

[5] ASTM. ASTM G128/G128M-15 Standard guide for control of
hazards and risks in oxygen enriched systems[S]. West Consho-
hocken, PA: ASTM International, 2015.

[6] Beeson H D, Smith S R, Stewart W F. Safe use of oxygen and
oxygen systems: handbook for design, operation, and mainte-
nance[M]. 2nd Edition. West Conshohocken, PA; ASTM Inter-
national, 2007.

(71 BITH, BT, 20k, % . A A ERERG PR R R

AT ], EERA, 2012, 31, 316-321.
Zhao Hanqing, Zhang Yingxuan, Peng Yongqing, et al. Safety
analysis of material in oxygen autogenous pressurization sys-
tem[J]. Measurement & Control Technology, 2013, 31; 316-
321. (in Chinese)

(8] FEXk. SRAMAEMEREGY RIZAMEHTT D] Kib:

Bk K2, 2005 8-17.
Wang Ge. Study of liquid oxygen compatible polymer matrixes
and composites[D]. Changsha: National University of Defense,
2005; 8-17. (in Chinese)

9] JATERE . RGNS M]. 55 8. JUnt: Bl e, 2010.

Zhou Dequn. Introduction to system engineering [M]. 2nd Edi-



RNW] 5 K PR PEPPAS 6 R b Ji Tk

47

tion. Beijing: Science Press, 2010. (in Chinese)

[10] RERRAE . BT RRMIER RS R K HATSE [D]. MR
T I RIE TR, 2011.
Xue Juzheng. Research on methods and applications of group
decision making based on analytic hierarchy process[D]. Harbin:

Harbin Institute of Technology, 2011. (in Chinese)

Zhang Tianyun. The research and implementation of evaluation
system for engineering materials[D]. Lanzhou. Lanzhou Univer-

sity of Technology, 2008 37-38. (in Chinese)

E&EN
X A8 (1985- ) 4o, 8+, TAZ)F, LB LG E: KA

[11] KKz . TREMEEZEG I RGENTTL S5 D] 20 22N
BT R2#, 2008 37-38.

LAKET,
Tel: 029-86832740  E-mail: gym4825@163.com

Methods of Quantitative Materials Selection in Engineering Based on
Oxygen Compatibility Assessment

Guan Yueming*, Ma Mingyuan
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: The oxygen system has an inevitable fire hazard, so the selection of materials is very important for the
safety design of oxygen system. As an important means to judge the applicability of materials, oxygen compatibility
assessment has been paid great attention in the design of aeronautics and astronautics oxygen system. In order to
reduce the risk of fire in oxygen system and improve the efficiency of material selection, a suitable and operational
quantitative material selection method was established. Combined with combustion test data of materials in oxygen-
enriched atmospheres and oxygen compatibility assessment method, the calculation method of engineering
quantitative material selection was summarized, and specific implementation steps were given. Comparing the
calculation and experimental results of the material selection for the spring in an oxygen charging nozzle for a certain
airplane, the validity of the material selection method was verified, and it can provide reference for the safety design
of the oxygen system.
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Received: 2018-05-04; Revised: 2018-05-23; Accepted: 2018-07-05

*Corresponding author.Tel.: 029-86832740 E-mail: gym4825@163.com



