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Thermal Strain Measurement Technology of Stainless Steel Exhaust System Parts
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Abstract

Exhaust manifolds used as an exhaust system part of automobiles are exposed to high temperature
exhaust gases discharged from engines, and are repeatedly heated and cooled along with the
rotational speed of the engine. Therefore, thermal fatigue failure may occur in some cases. Currently,
CAE analysis is being applied to shorten the development of exhaust manifolds and reduce costs.
However, since the accuracy of the durable life prediction is not yet reliable, bench durability tests
have been redone frequently. In order to improve the accuracy of the durable life prediction, it is
necessary to use actual parts to accurately understand the amount of thermal strain of exhaust
manifolds which occurs during the heating and cooling. Based on such a background, we performed
various examinations of non-contact strain measurements under high temperatures, and developed
technology to understand the thermal strain distribution on actual parts.
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(a) Thermal expansion amount distribution

Ol

I | e

6000 7000 8000 9000

(b)Strain distribution on the material

(compression)

= b |¢D

-1000 0 1000 2000 3000

(tension)

10 SEIEEERSICH T PEREREN TS J UMK

(ChHBO0T HADH
Thermal expansion amount distribution and strain distribution
on the material at maximum attained temperature

GEDEBIE TR T WEAL L HEE SN D, FEEE, R
FERL =R FIHAABRTIE R R— b B3 R—-MOES
EBICBIEFIEA O LbSELTRBY, BO3 RS
Li%%"é%ﬁ?{ﬂ CHERZGEMTH 5 2 EAURENT,
E5IZ, BONTMENI D O F A & BIE 7R OB
1—65"@07%/\1919_’% LT, FHEaFURERLICFS T
DEEZ Do

A, HRTEX2HATHIUE, F~=DIAZD
4 —RF v — ¥ —= EGR (Exhaust Gas Recirculation) 27 —
7 —EOHmR, TNOEEE S LA WE T HE

Hb, MAT, HIABML TOWRELWHETDH L7290 ,{E'J

o

ELWES %2 AT AENICT B LT, WRHNEO T
ALMET LI LD TE L, WEOKEL, FHinDHHREE
OFBNEEL 2505, T2 XY FIFARC S BIET

HECHhDHILAMRLTEY, RAHEHATELHMTH
LHEWwz b,

5. #&

IR ZERRMOG BT A 2 VAR L, JEEO-§ A
ICTHNEAEI RO TR~ 0B OF AR ZEHIT 5
HrZ s L7ze BoNMRAZ U TIZENT 5,

(1) 7Y # VIEHGHEEE A2 0§ ARERSEI, HiR
BILOGBH A 7 VAR EHI283%DANTHY, Nk -
HHEFFO I3 v SO0 T AR 2 FER CHlIE
T& b,

(2) IRPE 43 A & B O A AR & RIS HIZE L, MRHZ A
LOTANAEET S ET, EERMTOEIE I A&,
SO 2 mRE RISl 5 2 &3 TE B,

il

Wi s

EEERN

1) B moREss PR, RERZEE - OErsMREER. (74),
26 (1996)

2) BL% A, WA, PRI URER, LR, RS
HrBsmadgk. (80), 32(2000)

3) BHLHER, B BT RIEC. (90), 30 (2009)

4) VB —, PRER, mEPEE, RS, GHEEE, R,
JFEEB D FTOH. 56, 33(2017)

5) BaE, BREAEREE, SEUED  MERE T XL 13, 1173 (2000)

6) BL%, HfEsE, CSPARIEN, RERRSERE ¢ HErRER. (66),
37 (1992)

A JIl—H  Kazunari IMAKAWA
H A 88k (Bk)

FAiBAZEARER SRt senT
MEMSERMERIZCE  FRiie E
TREEFEETHE20-1  T293-8511

il & Yoshihiro OKA

HEAT o LA

Wt > 7 —  JEA - BRI ER
/A=

%% Manabu OKU
Elf?&XT YL AR
Ftry— BEE

iﬂﬁ b g E
dzh o

BB ZEHET

B A& # g B W ®4675  (2020)



