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Shearography in Tire Industry
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Abstract

In recent years,

shearogrpahy has significantly improved capabilities in the areas of unbond and

separation detection in tires. Although shearography has many advantages for qualitative evaluation, the
technique remains the problem of quantitative analysis of inside defects, because shearography needs
several effective factors including the amount of shearing, shearing direction and induced load, which
exist as barrier for the quantitative analysis of inside defects. Since the factors are highly dependent on
inspectors skill and also affect the in-situ workability. The factors were optimized and the size of
cracks inside of pipeline and tire has been quantitatively determined.

7l =M

=

POI'

u : xFoA e
v o oySollA W
w o zFA e

& xFolAM A

Su : woll HE ek

ov 1 vell ti Adetwe

Sw i woll thE dawe

6 : CCD 7Zhrfekel @ ol A=At o] =
z}t

Ap - EAA] ] 2 golA fJAFwst

dolA s

T st s AE e
E-mail : gsckim@stmail.chosun.ac kr
L : (062)230-7004 FAX : (062)230-7838
* z A o)eta sk
** ool thet oh73 Yt

298

.M E
Efolo] wiel EAlstE Aol SUPFo
= Agel Aste] Efolol7t Frolde] vhEA}

b @A ok o] Age AEF A
g, R mW R A% B EE o
A 5o AT Aoz At F5e
FAAA 23} F8) L8 Aol W AxTH
Apoll WA Aol HEF AFEHAANN Aol
Aom olojxi 57k dlrk Eheleje] ulst)

Arb7IMe = SEAN Xeray HAE, 2S94
Ab, 9172 A AH(Phase analyzer), &= 12]37]-5 ©]

Aek. olelg AAINES AA A RlA
Point by point®] 2713 W2, HE2], 25325
Hgret EAEETS Qb dTH1]. 19739 YY.

Hung2] @l o] A ©11H4d B (Shearogrpahy) ©] 2h=
MNZLE 7158 Es ]—Ei\jr Shearography = 7HAd
Aol 542 <ls}to 215 SOl o5 A
sk EAlo] BRlEE 5‘@'3]":}‘* el 9
t}. b, FAEA AT B9k

g Hojgton, FH o



2003

=71 AFE Elolo] AFHALe] &8y

Ak FeldR=  (F)F s Eo]ofellA
Shearography &  ©]-&3F FHAMAZEE o] &350
off-line o] A EFoJo] &4l Ao &8st 3l
oy, o] Tlse oldEI WA
Shearography = HF-° T/<lst ol Azto]
ol &87F ¥Hw, A3t T
ATHB]. wEkA, 2 AFelA= CCD  Camera$}
S A g A& o]&-3¢t Digital Shearography < 4]
§oto] A3te] AR A JAdAFE =
YEE etarztgict,

L
R
al

2. Shearography versus ESPI

Shearogrpahy <= Speckle Pattern Interferometry <]
sk Hokx ] &4eZl ESPI (Electronic Speckle
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ESPI Shearography
(b) Comparison of the line profiles
Fig. 1 Relationship  between ESPI and
shearography
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A basic arrangement of the speckle
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Fig. 3 Pipeline system with artificial defects

Fig. 4 Vacuum chamber
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Fig. 5 Shearography Fringe Patterns with the

amount of shearing
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(a) The amount of shearing vs. Crack size
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(b) Normalized pressure vs. Crack size

Fig. 6 Evaluation of thecrack size due to the
change of the effective factors (t: Wall thickness,
D: Crack depth, P: AP:
Allowable pressure)
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(b) 2nd step: one of many points grows up

rapidly

(c) 3th step: Connection of the small defects

(d) Fourth step: Progress to a tread.

Fig. 7 The progress of separation in actual

traveling tire (The bottom of image)
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Fig. 9 The defect size with the amount of shearing
and shearing direction
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