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Abstract In order to solve the problem that the structure welding and composite nozzle of 5 kN engine could
not be detected, the industrial CT detection technology was studied. Based on the analysis of the difficulties in the
conventional methods in detecting complex structure weldings and composite nozzles, and taken the advantages of
industrial CT detection technology , such as strong penetration ability and not affected by the complex structure of the
workpiece, the structures of electron beam weldings, argon arc weldings and composite nozzles in 5 kN engine
products were tested , and good detection results were obtained. The test results show that the industrial CT detection
technology can solve the inspection problems of structural welding and composite nozzle in 5 kN engine products,

realize the identification, location and measurement of defects such as porosity, incomplete penetration, delamination

and crack , and provide the basis for welding quality evaluation.
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Fig. 1 Welding of injector disk and fuel cover
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Fig. 2 Photographs of weld between injector disc and fuel cover
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Fig. 3 Welding of injector component and top cover
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Fig. 4 Head-body connection structure diagram

SRS S P C FCE Py R el WS C 7 L
KT P SR BRARRL I AURE PRS2 RS T8 5 ik
AT DLSE R (H L 2% A58 S8 MK Uk LB, TG 1k 3R A7 SR
i

] 4 BT 7s 72 i AN 4 R 4 R 5 SRR R R
FHH TR IREEZOR 1 . LF N A7 7E 2 2%
B % 3 A L AE A5 0, I 2 EORE A I T vk R AR
HEBR

] 4 Jir s A7 i AN A R 23R 5 B R AR, A
TEP A7 B AL R B AR X2 5 BT
[, BREE LR | 90, AR5 TE B iR 5 i HE PR 1 i 3
DLEAT F ARG ) IR IR o TR B 1 o BE 5 A1 e
Z AR S , HAR B 22 (0] 58 o 4 /O % 42, i iE Y
SRR N R A N T 6 T B 23 B R I T SR KR AR T
FIWT
1.4 BIETEME

W% A5 A1 {1 B A4 L SR FH = 1) 4 2L C/SiC &R A b
AR BE A5, U/ INBE AL BE JEL 3 mm Jk 28 MEAE HY 111 4k
1.5 mm. ZETCH R B ARIES % G OL T, TR
P 77 it Pk RS A g ORI 225K Ry 7 i N R TC 2F )=
B R, ALY A T 22 5 DL 150 mm Y
B ALAR ) RS R /N T 1.5 mm, F A/ T 10 mmx
10 mm”

T AR IRAR 22 % 525 A B A T 4 AR Ty i, )
U S e e wT LRSI H 7 i e 4k AL
SEHL R R KR C AR , 55 27 o 5 K ok —
FEREFE]) (2 h 2247 ), o] DAA: ™= i i 43 )2 L

FRIME T2 hip://www.yhclgy.com  20204F 4541



GG . R A AR TR il ks T2 M E
ek BRBEAIE S Y S MR AR R 22 51l R 3R
MRS FLBRE Z 2 BN A RN i 45
) S AR R

2 Tk CT7E S5 kN & shALE & & B9 B2 A

2.1 W& &

CT R A B AR SN T S A T R, £
FRSE0. 6 pm, TIPRAKTF 90 W, WU B2 Ui, £
SRSE 0.4 mm/1. 0 mm, FRANKF 700 W5 ZL [ 5]
R 28 4% Z K51 0. 256 mm , 1 BF 600 mm, T B4 518
M R ERSE0. 2 mm, /MR SF 400 mmx400 mm
AR LB E R, 25 (8] 4> HE R 6 1p/m; AR
FH TR A1) HE SRR, 23 ] 43 B % 23 1p/mm
K ZEBERE T 60 mm Fe,

2.2 FERENSEREHE
2.2.1 BHESRESHMBERIEE

018 Ui 4 5 kN 77 iR w A A 422 R OGAR:
PR TG Tl GRG0 2 o R 0% J s %) 140 Sl b o, L
27 % BRAR BB e, M2 Ao 09 S FL B R RS A
B VRO TGRSR F f5fe o 1] B B o AN il 2 oK
WE 5 (a) i . AR EE R TR 0. 4 ~ 0. 6 mm, X
T I1f5 72 it P18 V80 A 24 6 TG 2 St ) [t T 7k
IEZ B REENTH R ), 2R 6% I8, B
JERE LR E VRIS N 0.8 ~ 1.3 mm, [ T
b CT R KR B B g, anEl 5 (b) s, S4B 1y
JT=AL.

(a) WOCH (b)

KI5 IR AL R S AR A AR Tl CT A I 25 2R
Fig. 5 Welding industrial CT test results of injector disk and
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Fig. 6 CT inspection of weld seam between injector assembly

and top cover assembly
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Fig. 7 CT inspection picture of body butt internal weld
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Fig. 8 CT image of head—to—body butt weld
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Fig. 9 CT inspection picture of butt weld between connecting
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Fig. 10  Detection results of nozzle elongation of C/SiC Composites
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Porosity analysis results of nozzle elongation section of C/SiC Composites
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Tab.1 Industrial CT testing at various locations
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