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Adhesive Seal of Valve Assemblies for EVA Spacesuit

TANG Bo ZHOU Yuqi SUN Chunyan XU Yong DUAN Wenpeng

(Aerospace Research Institute of Materials & Processing Technology, Beijing  100076)

CHEN Fengbo

Abstract According to the requirements of seal bonding and working environment for valve assemblies of
extravehicular activity (EVA) spacesuits, the adhesive selection and optimization , performances in typical environments ,
the structure design of the bonding surface of typical bonding samples and the optimization of the bonding process were
carried out on three toughened epoxy adhesives HXJ-14, HYJ-51 and FHJ-75. The results show that HYJ-51 adhesive
has good bonding properties, resistance to alternating temperature cycles, resistance to humidity and medium immersion,
and therefore meets the sealing and bonding requirements for EVA spacesuits. For the typical valve assembly bonding,
the gap between the PTFE slide and the stainless—steel valve body is designed to be 0. 1 to 0. 15 mm. An annular groove
structure added to the bonding surface of the stainless—steel valve body, which can effectively reduce the defects of the
bonding surface, avoid the formation of penetrating channels, improve the sealing reliability of the valve assembly bonding,
and consequently meet the design requirements of the valve assembly.

Key words EVA spacesuit, Adhesive seal , Adhesive optimization, Bonding technology
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Fig. 1 Typical valve assemblies
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Fig. 2 Schematic diagram of the gas—liquid combined socket in

a liquid valve

V2L A A L I R A D IR ) W B TR, AN
57500 e A I 2R DU R 2 0 T B AL R, IR R B R
RGN B B4 . AR B & Agt oK, TARETR
JE — i h H R IR AR 4 °C, TAE K 77 160
kPa, T KB TAE o AR LA 17 A2 R % ) SRl 4 2
[, K 2 180 25 B, B =50 ~ +60 °CAS 1 /K 1Y 31 55 38 56
W YA A S 0.3 MPa B, A AT . Bk #
RER, E AR R L R S A m R R VLR LM
A I RS RE L JF BB B 1 i PR L A7 B
(5 Ag KO P RE 5 FLUC, 75 R 38 EC AR Rt 4 T 200
AT VLA R 42, $ v % 1 2L 1 %8 P S e, v
AT T T B RGFE2E BH 0K

T IZ I AT 55 BESRAE M R AL 5 B2 s FH A Je
FHR R B AR, DRI , AR SR 2 5 A R
W) 1 T A PR 58 B LT A Jo R 42 %k 52 ) 45 L, 7E AR
SN FH (%) 15 ) e v B SRR R 50 v A T IS R SR e
e, BENUTR A R MR A RE R A X R B2
TAI PR AT 22 TG AL AL BT BT AT AN 65 ARG 422 1 29 >Rk
WAL A B
1.1 ##

FHAE T2 hup://www.yhelgy.com  20214F B4 |

JEAE AL B HXJ-14  HYJ-51 Fl FH]-75 35§
PR IR SR B 25 - T AL B, 1Cr18Ni9Ti A
BEAPLEY s B, A S AgT K AR BE A TR
WFEIT
1.2 WikFAE

JIE 6t )4 5 5 BE AR B8 1Rl B GB/T7124-2008 i %
FRVRL A B 1) 5% B A 00 7 R A X 2 A )
17 s BEIR F73R 56 5% FH CMT5105 A 7 07 RE IR 56 L
17 5 K9 B R AL T, BIFE-50 ~ +60 CA
7K A PR B RS I AU T3 0.3 MPa B AR
KK
1.3 EWH*E
1.3.1 HEBEARFHFIMIE

FHFRE A1 IR 1 DRG0 266590 7 e 32 EE A 4 i
R B KRG HEVERE (T A2 A8 I BE A PRV RE | T A ER B
PR AN A BT M BE , 7E BN A HXJ-14  HYJ-51
FTFHI=75 =i 390 0 2 S e 8 700 o ol e 286 741
PERE RIS, X = e 8 700 A 45 A BE 4510 T Y 1 g
XF L, A3 T T DR 2 R B 5
(1) HhEEMEEETIK

2852 J7 57 B AT RS 2 R I A R 2
SYYI e R, PR S BT 5 56 A Sk JE 2 5
KRR RIEIKYE . IASB I -BIUR -5
W (M R 1Cr18Ni9Ti A5 4 1k 114 v ] e — )2 5
TN IS ) ARG 42X 4, 43 AT HXT-14 (HY -
51 FHJ-75 e 35570 2 1R A1 -40 CH7 59 5 B2 i, %
MR ARG HE T B
(2) WRZTRE/IFERENK

R T 5 SR ) 48 0 A8 A R BE A A I A fE
R 8 U 25 A 0 AR i W R O B AR SR R Bk, X =
o J 285 DA B2 118 B 170 3 3 R AR VAR B ] 1) L U R4
PFHAT-50 ~ +60 CHYIR BEE IR IAL . 28 WUk I B 1
W5 R B 59 70 58 J32 R0 S AR AL 4DL 0 5 B
(1)1 (SRR TT ) o BLAURTLE QNI 3 i .

(3) BRI RN
o = P AR AR A 8 %) B ) A AR B ] )



F4
CEIRIRRLRRL
IS
S
85 N
o] IRRS el
—— R
@19

K3 SRR

Fig. 3 Schematic diagram of a simulation sample
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Tab. 1 Lap-shear strength of three adhesives
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Tab. 2 Adhesive performance after undergoing

alternating temperature cycles test
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Tab.3 Adhesive performance after damp heat cycle test
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Tab.4 Adhesive performance after soaking in working

medium
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Tab.5 Test results air pressure leak
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Fig. 4 The morphology of the bonding surface of the simulation

sample with ring grooves
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Fig. 5 Product pictures of assemblies made of bonded PTFE

plastic and stainless steel

3 #ig

8 2 X HXJ-14 . HYJ-51 1 FHJ-75 =R 55 2k
P A S 0 791 ) Rl 422 B G, DA B A A8 A iR R A
W IR IRIREE A TR IREE S X IS 70 ) 5
W, DL 38 06 T TR 200 HY =51 Ie % 7,
I VE RS RE I I 1A TR R a4 A g 7Y
REPURE R B RG240, i T R L& 1 E R
AN IR AR G A RS B2 L A B R 0. 1~0. 15 mm, IF
BERG M AR 2w 3 T Bk . SR
TR IE T AL, AT LA R R 42 T B
T AR, JRE ST A B 2 M T, B o T T AL A A Y

ESCIE ARy TR e DU (= o7 T
1R, IR (AT 1177 il T R AL BT 2R

S 3k

1] 28Rk . R AMITR I B L) . AR , 2008
(4):8-18

LI Tanqiu. Development of flying extravehicular space suit
[J]. Manned Spaceflight, 2008(4): 8-18.

(2] 5KTTIK, T, e 55 . iR AMIL R IR il 9 35 e
EETET]. SRR 5 RS T A2, 2014, 27(1):37-42

ZHANG Wanxin, WANG Tao, WANG Hailiang, et al.
Experimental ~ study on liquid temperature modulation
characteristics of EVA spacesuit[J]. Space Medicine & Medical
Engineering, 2014, 27(1) :37-42.

(31 W10, RAE R . fE TR MR PR35 4 ] 15 A i Ot e
TORLT]. MK, 2004(3) :6-12

SHEN Liping, WU Zhigiang. Environmental control and
life support technology of extravehicular spacesuit [J]. Manned
Spaceflight, 2004(3) : 6-12.

(4] A i . e 1 5 2ot 1) 5 5 T K Tl 43 A )3
AT A2 5K, 2014(6) :446-450

ZHAO Yunfeng. Application of high—performance adhesives
and sealants in aerospace industry[J]. Chemistry and Adhesion,
2014(6) : 446-450.

(518 QB B 0 RV . AR B R 70) e e A5
[J]. Alid%,2014(12) :42-45

ZHAO Feiming, ZHAO Yunfeng, CHEN Jiangtao.
Performance and application of aerospace adhesive [J].
Adhesion, 2014(12) :42-45.

[o] FROR I, Ll A, 30 . R R R 3 5 0
LY). TAEERHR L 1998(3) :9-11

XU Baoguo, WANG Jianwei, WANG Wenhao. Adhesion
and application of fluoroplastics [J]. Engineering Plastics
Application, 1998(3) : 9-11.

(7] JEIBEPE A maan , vediik . PTFE 368 A0 k& 1f etk
BT[], DrsedtR, 1998(3) :107-109

ZHOU Hongqing, YANG Nanru, LING Zhida. Research of
surface modification of PTFE—based composites [J]. Journal of
Functional Materials, 1998(3) : 107-109.

(81 M E B, XU Jr . Mt Tl 45 b R 42 o s 4kl [0 .
Hif%,2004(2) :39-42

ZHENG Ruiqi, LIU Qingfang. Quality control of structural
bonding in aviation industry[J]. Adhesion, 2004(2) : 39-42.

(9] Biw . v nl 5 A & 8 - MR IR Bras it ()]
it FIBLI, 2003 (1) :59-60

YAN Jing. Highly reliable metal-plastic valve core sealing
structure design. General Machinery, 2003(1) :59-60.

[10] ¥ S8 e Sk ot M g6 07 ik [0 . HUBAE 2
JF%,2010(1) :43-45

PAN Sixi. The design and verify method of cement lap[J].
Mechanical Management and Development, 2010(1) : 43-45.

FHMETZ  hitp://www.yhclgy.com 20214F  #4] [



