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CR Technology in Detection of Engine Variable Wall Thickness Products

LIU Zhen REN Wenjian PENG Dongjian LIU Guozeng WANG Yonghong
(Xi’an Aerospace Engine Corporation, Xi’an 710100)
Abstract When the laser selective melting forming (SLM) steel products with large thickness variation in

airspace engine such as centrifugal wheel and turbine stator are detected by conventional X-ray film photographic
inspection (RT) , quality problem of missed detection may exist since low tolerance of industrial X-ray films give rise
to low testing coverage rate. In order to solve the problem, computed radiography testing (CR) was used to detect
steel products defects, of which the thickness difference ranges from 5 mm to 20 mm. By comparing the CR image
and the RT image, test results show that the tolerance of CR image is 3 times that of RT image. Taking linear defects
of CR testing in centrifugal wheel as an example, through CT testing and physico—chemical testing, it is proved that
defect detection sensitivity of CR is essentially the same as that of RT.

Key words Computed radiography testing, Rocket engine, SLM steel products, Large thickness variation,

Tolerance of image

0 355

SR RS DU 2 R A R i AL B 28 A2 118 R Jo
AT BB TAE L Y AR 25 G (A i
R, {51 0 AN 45 JEE 8 B ] 32 A0 AP 0 % 110 3R A Xk
B 30 8 L R IR R AT R — 2 IRIAE, I8 25— IR
BRI BERE . P ZAa il AL vF 7 — k% BRI, B A
P S 4 3 R T PN A > YRR 2%, AN R R 2
R, 2 BUR A R 22RO o m st R ey A R
JIE 15 25 W SR S A R RE T S B T A 114 B i

K o S =PI R R (o i o R AW =
WA SN HLEYAZ AR, TAERT AL T 5 e il %
L RIR B S PR AT, A B i T S PR T A
B IE TR bR Z — o K R RS EA P

Wik H 4 :2020-03-20

AR Z AR IR 2R, HAT, R E X G4
JI F BERF RS I 2 AR (RT) X 3% 28 006 98 IX 0 1k B
(SLM ) ARG A A7 PR 38 S A L P 3 RIS 1 [
1) JEE 2 9 25 BE TG, A3k 316 2 (GIB1187A—2001 5
LAY ) A PRI ZR B MR BT i, — B S 8 A
Z A 2 mm R 25 BLOR 5 IRERE T A
R 22 KT 15 mm, ARXEAE] 1009 F6 I 7 55 45
AR TR , T HR 37 2R R A3 A07 22 Hh BRI A

I A SR R 5 TS T i MR A 25 A R
RN 2 W P X A I SR € R (EE S K i
B R RE 22 7 SR B AR B, 15 20 0 B BUR S 4
JEEL RN T IR A 5248, R A s iU fdT

2 1 5 ALK R R (Computed Radiography

B EH BN XU, 1985 4R A, TR, 322 AR KT & ST BRI B AR 98T . E-mail : 282108960@qq. com

FRIMEITZ  http://www.yhelgy.com 2021 4F 561



CR) , J&— PRI AR A A (TP AR I B0k 9 2
A A, JHCAGH I SR R 5 R L R e e BEURE A
Y. BT IPREEGRSSEEZE R TR A, BA
TR RS S BE , AT 4 e A I 0 7 i M, PR 58
FEMGAR R, AT 45 v 7 i ARG I AT SE Pk
1 CREAFEERHESHS
1.1 CR¥EARIFIE

CR H A —Fi A FH 1P A 9 557 Ak 5 4 A il
A, K TP ABRAL G5 1 X TR I F A 5% X S 2k
WO . CR M BR85S B0 s) VR &b
FA B RELR, CREEMFE AR IPHCRE SR
ERE PSS Yy LI
1.2 CR¥EAR4E

CREARMFH 1P A 5 B 15 2 87 R
HAWMFEARKES (D CREARZE—FECAILEA,
T — RN B ERAE  INEHR B IPE A7
A BRI WA 5 (2) CRAGIN B 2536 BBk, o] DLk
F 10 000: 1, 6 I JEE E 5 25 B K5 (3) CRELAR B ST 2
T R AR, I RO K BRG], AT DAAR
R R IAL R (4) CR B AR G0 T 52 24 19 118 F W 5 o
VeIt A B AR TE TV R 5 (5) K B AR AR
EHF 29 E N, SMa R B R R
2 TEEFRERITE
2.1 TEEFmER

1 Sk A BE JRL = i o BE R R o IEEL B 22
AT =T, - T,
ET

v

BT ARBER ™ i MR R

Fig. 1 Transmittance diagram of variable wall thickness product
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Fig. 2 Film photosensitivity curve
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Fig. 3  Exposure curve of stainless steel
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Fig. 4 Film and IP board characteristics comparison
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Fig. 5 Comparison test of detection sensitivity of

stainless steel plate
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Fig. 6 Step block contrast test
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Fig. 7 Centrifugal wheel contrast test
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Fig. 8 Turbine stator blade contrast test
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Fig. 9 Centrifugal vane sampling and CR image
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Fig. 10 CT results of centrifugal wheel blade
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Fig. 11 Macroscopic appearance of

centrifugal wheel blade defects
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