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Study on uniformity control of nickel coating for injector brazing

QUAN Linlin,ZHAI Huifeng, YE Hui
(X?’an Space Engine Company Limited ,Xi’an 710100, China)

Abstract; In order to improve the brazing qualification rate of a certain type of engine injector, the
thickness distribution and uniformity of the nickel coating which affects the quality of the injector brazing
were studied. Through the test of the injector simulation, the data of the thickness distribution of the coat-
ing in the hole of the injector under different size profile anode and the current density distribution of the
electroplating process were obtained. According to the structure characteristics of the injector, a special
profile anode and the cathode-anode spacing were designed during the plating process. The test results
show that when the profile anode (outer diameter 170 mm, inner diameter 120 mm) and the cathode-an-
ode spacing are controlled at 50 mm, the thickness of the injector hole can be controlled within the range
of 4 ~9.5 um, which satisfies the product brazing and the uniformity of coating thickness was effectively
controlled. The air-tightness test results of 2 MPa and 10 min were qualified after the brazed injector, and
no leakage occured. Through suitability and stability of multiple products, the optimized electroplating
process has a good stability, the product has passed the test and flight assessment.

Keywords: injector;brazing; profile anode ;coating thickness ; current density ; uniformity

W5 B #8:2019-06-26 ; & 5] H #§:2019-10-15
BEETE TR PERHIFBE BTSSRI H (2019KGW - YY4007Tm)
VEB BN UK (1987—) 5 Bk, AR, BT B AW A s e sl L v b 3



546 & 55 )

BUH, 25 < WL de TR 2 2 S P 95

0 5%

W A SR WA KB R S AILAE ) 2 A O R,
DIRESE RS o0 7, 4% HE Bl A AR
Pe s i U 8 o WA B, ORIE K S HILIE # | Al 5 T
PR IR PR AV I 5 P L, R o
FLZE YT AR R o W T A% - W 2 TR] A AT AR 4%
SR AR AR o3 I A BB A, TR 4 — B
KA w2 R AR AR R A e ik TR A
PRI R EUR SR AR . DRI, I 5
I 22 B ATt 1 e P L 2 T 3 T AR, X
LT AR REA B BRI

PR AR B S R ST AR B D REPEBE R
—J7 W A] LUGE S A BT R A0 i L AR, 55 — T i
A AR RN 2 7R ST AR A b A S A, DT
SR BRI I R A R R T,
SEANG EL R B AN By A 7 e R R B T
R AR TP R A DR S — N I 2 HAS T RE Y
AR NP E AT, A R R IR 2
T A FL P B L S22 P 8 ) 5 P A e 47 i 5 228 P
Joi  BEJZE R AR B R B v DAL PN BB 2 G )R, T
B IXALNBRSEZ . 72410 T A3 RCT, 0 X
TERSFL P 22 R 35 i ) I T SR AT AR IR R 7 A
FE DRI 00 X0 M T 4 L A BB 2 TR Y
SRR PERIEAR BT I, LLORIESL N B2 R 5
A LU TR K

1 {EHB57TE

A B8 1 5k sh AL I A 4 RO A4
18, SR FHAS T 1) 45 T8 H AR X W6 g 6 A7 P B, M6 3
AR R AN T TR

(a) FM

(b) {1

B 1 BUE=ssR S E

Fig.1 Structure of injector simulator
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Fig.2 Schematic diagram of the injector

plating process
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Fig. 4 Plating of rod-shaped nickel anode
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Fig. 6 Coating thickness in different areas of
the injector ( profile anode A)
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