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ABSTRACT: Objective To research the deformation influence of shot peening on thin-wall titanium alloy blade and find methods
to resolve the deformation problems about shot peening. Methods Thin-wall titanium alloy blade was shot peened and the size and
dimension of blade were measured. Results The deformation value and tendency were basically the same with various shot peen
paths if the intensity and coverage were the same. Blade showed nearly no deformation if the intensity of the second shot peening
was the same as the first shot peening. The intensity of the second shot peening must be higher than that of the first shot peening in
order to cause deformation of the blade. The surface residual stress of the blade decreased after vacuum distressing, but the deform-

ation value and tendency were basically the same as those of the blade that did not undergo vacuum distressing. Conclusion Based
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on the situation of blade deformation after shot peening, pre-deformation and shot peening straightening methods were recommended

to make the size and dimension of blade meet the requirement of drawing.

KEY WORDS: shot peening; deformation, residual stress; thin-wall; titanium alloy blade
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Fig. 1 Physical diagram of titanium alloy fan blade
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Fig.2 The shot peening area of blade

x1 HABASE
Tab.1 The shot peening parameters of blade
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Fig. 3 Measuring cross section of three coordinate
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Fig. 4 Schematic diagram of the three coordinate measurement
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Fig. 5 Effects of different shot peening paths on the deformation of the blade:

a) bending deformation of Y direction after shot peening in different sequence ,b) bending deformation of

X direction after shot peening in different sequence,c)bending deformation of R direction after shot peening in different sequence
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Fig. 6 Blade bending deformation (Y direction) and torsional de-

formation after two shot peening processes with the same

intensity
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Fig. 7 Blade bending deformation (Y direction) and torsional de-

formation after two shot peening processes on concave air-

foil
80 F - —
== 1 My — LT, O bmm N V&
55t AL, otk ST
—a— | M :'r,:iﬁ ELb . nim™ b4
{30 ST L, B R AR
_msp ey i
X 1T

= — 4]

-l:ﬂ‘l LISt AR d— 18
I8, 161 \ 1712
S I.ix

il | ]

ALY AIS ATR A ATY A0 AST ALS
Ml

P8 AT I RIS 25 A (Y D7 1)) A A

IIPSEN

Fig. 8 Blade bending deformation (Y direction) and torsional de-

formation after two shot peening processes on convex airfoil

— P, A NI (FIR) £8 0. 41 mmN IR BEAL)S
AYEIRT O(/NF0) AR H/NF 0( KT 0) , UERH#Y
TP O0) R IL S S A 1 b i A 4 A% AR TP
(MRS A AL ) 710 F9IAG 25 AR (1) PSR 25
HHAEIE ) o ARG i WL Y 7 vk Al 1) AR Y 7 1)
PEFTASIE UL B — R R T — LA SR L
ARG AT LA A AR AT ) 3 ORI B AT T
A FERSR UL (FEA0.22 mmN) i Jr k42 T
AN, BRI R AR I B T BE A M R e AR AR I T
R, PR AR R A IBEAL 538 B8 6T 1 7 EA T AL, I 32
PGSR R A LA KA, IR 2t
FrAREEHEATARIE  MITE (25 i S g AL SR L

2.3 BIARTEZENAXM R TR

BRA A P AE MBS I R AT 28 2SI T SR B
HEATAL T o IR0 S J5 A 25 N ) J5 - 3R T
(AR A I IR X 43 SIAE W T S5 AR ke 4 i
Ty TN, R A 9 B, A &
f B X B ( B1 B2 B3 N1 N2 N3 &),/ E 55

TR | e e
KO BRAI AL

Fig. 9 The position of residual stress test poinis:a) convex test

point, b) concave test point, c)test point of convex lug

workface
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Tab.2 The residual stress results of blade surface after

polishing
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Fig. 10 The influence of vacuum stress on blade bending deforma-

tion (Y direction) and torsional deformation(Z direction)
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