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Influence of surface damage on load carrying capacity of
remanufactured repair parts based on ultrasonic phased array

Huang Haihong"”> Liu Wenjie"> Qian Zhengchun'®> Wang Jianglong'” Ke Qingdi"’

(1. School of Mechanical Engineering,Hefei University of Technology , Hefei 230009, China;2. Key Laboratory of
Green Design and Manufacturing of Mechanical Industry, Hefei University of Technology , Hefei 230009, China)

Abstract : The surface damage during the use of parts will affect the interface bonding quality during remanufacturing and repair, so that
reducing the bearing capacity. In order to obtain the effect of surface damage on the load carrying capacity of repaired parts, plasma arc
welding was used to repair the matrix materials with different width of the surface prefabricated damage, and ultrasonic phased array was
used to detect the repaired parts with three-point bending load. According to the test results, the sound path of the second bottom wave
is extracted from the A-scan waveform, and the change curve of the sound path of the second bottom wave under different loads is
obtained, which can get the load at the interface crack initiation of the repair part ( F,) from the turning point of the curve. By
quantifying the defects in the C-scan top view and calculating the area proportion, the change curve of the defect area proportion under
different loads is obtained, which can get the load at the interface initial defect evolution of the repair part ( F,) from the turning point
of the curve. The results show that both ¥, and F can reflect the linear relationship between the load carrying capacity of the repaired
parts and the surface damage of the matrix; on the premise of the error less than 5%, the load carrying capacity of the repaired parts
decreases by 0. 1 kN for every 1 mm increase in the width of the surface damage. Moreover, compared with F, , the size of F decreases
by 11. 12%, which provides a timely and effective way to evaluate the remanufacturing quality of surface damaged parts.
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Table 1 Chemical constituents of Ni60 powder
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Table 2 Process parameters of plasma spray welding
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Fig. 1 Sample preparation process
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Table 3 Process parameters of ultrasonic testing
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Fig.4 Ultrasound phased array testing samples
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Fig. 5 Diagram of interface defect evolution
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Fig. 6  Acoustic propagation law during the

evolution of interface internal defects
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Fig.7 Acoustic propagation law at the interface crack initiation
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Fig. 8 A-scan waveform of sample during the

evolution of interface internal defects
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Table 4 Load of interface crack initiation of sample 0~4
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Fig. 11 Sound propagation path of sample at

the interface crack initiation
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Fig. 15 Variation of the proportion of interface defects due to load

x5 0~4 SNFREYAREELHERTE
Table 5 Load on sample 0~4 when interface
defects begin to evolve

R (A5 5E) IR B T Ak AT/ kN
05(0 mm) 13.234
1 2(8 mm) 12. 405
2416 mm) 11.423
35(24 mm) 10. 615
432 mm) 9.793
2.4 HERSMH

B 4 5 5 1R A [R) — A Ar il b AR O A7 2
PERLE WAL 16 Fos . [ 16 B 7 iy B R80T
AT S A 45 58 AR AL 4R €, R 7 IR Ol B T )
iy Sk o A A Bt PR 40 S BE AR AR 46 €, 0 MR
4 5 5 MR, R e/ TR IE SR P AR R nl 197

BT,
C, N
y, == 0.098x + 14.872 (2)
C, M.
y, == 0. 104x + 13.219 (3)

ey, A RO A R B ATy, SRR R T AR Y
AT 5 IR TERE

PRI LR T R R AR S RS, N3k 6 iR, &
C, 5 ¢, BBRERMEIT N -0. 1, HIE IR ZEH/NT 5%,



- 38 - B IR SAR  R o 34 %
== RTRLCH ‘
or = PIHATR AL H) REAL B
. LA Rl

1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35
B34 5 B /mm

Kl 16 G280 A 5 ) i AL %)
4 2B A58 47 9 E AR Ak
Fig. 16  Variation of load with damage width for

interface crack initiation and initial defect evolution

FEZIRZEEN MR €, 5 ¢, ARIGAR T F w4 v
X B S A A RE 0 4 52 il BRIV 204 (R 3 T 45 0 98 32 49 o
1 mm , B2 HRERAE S FRELZ 0.1 kN, ARIEE 6 BIE
b,<b,, It H Ab/b, = 11. 12% , AT AL T 5 10 24800 4= i
1 48 A, ST ) G i B TR R B e R NBE AR T
11. 12% , NI REAE S N7 BRI 53 1 W18 52 71 7 28 g
EFATTVS/KE .

®6 MZC 5C,WRERSHIEE

Table 6 Slope and intercept values of curves C,and C,

C\ (P HRLHIA:) C,(WIR LR AL )
Rk k, k,=-0.098 ky==0. 104
PEAURER & by ~k,~k=-0.1
PR R 22 A A =2% A,=4%
BIE b, b, b, =14.872 b,=13.219
B2 Ab Ab=1.653

2.5 SB#HaNITFN SRR

U UE S, SR A T AR, R 4 R RS2 O vk
1T TR, & BBECAC A EAE S — P 7Y B H R A
B, Reis e s i E T, R AR R 122 205 i
LKt B 1 PR L A 4 1A TG T 5 A

TR ST M A 2L B0 A I, B804 £ 7R A N
L NI HE B REICILAR 5 AL, R A #E 2 YT 7
sy, i fE S S HAESEE
ST RS RECAZ D) 1 E S (S BRI
TR B A KA R X R 56 &, Al LU o U [l M 5
H (o) WEAE H B (28 for 0 2 BORE R 7R 3R A )

E 17 B SR A& BRGSO TN 3 25 il
B BTN, IHiE 5 0~ 4 S RFERE IS 12 V) )
H H () WE(E BN 2T sk 7 B,

K17 AR s R

Fig. 17 Diagram of magnetic memory test
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