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Study on the Compensation of Strain Measurement
Error in Sheet Metals

J.H.Cha and Y. T. Keum

Abstract

In the sheet metal forming operations, the strain measurement of sheet panel is an essential work which provides the
formability information needed in die design, process design, and product inspection. To measure efficiently complex
geometry strains, the 3-dimensional automative strain measurement system, which theoretically has a high accuracy but
practically has about 3~5% strain error, is often used. For eliminating the strain error resulted in measuring the strains of
formed panels using an automated strain measurement system, the position error calibration method is suggested, which
computes accurate strains using the grids with accurate nodal coordinates. The accurate nodal coordinates are calculated
by adding the nodal coordinates measured by the measurement system and the position error found using the multiple
regression method as a function of the main error parameters obtained from the analysis of strain error in a standard cube.
For the verification, the strain distributions of square and dome cups obtained from the position error calibration method
are compared with those provided by the finite element analysis and ASAME.

Key Words : Sheet Metal Forming, Strain Error Compensation, Strain Measurement, Position Error Calibation Method,
ASAME, Strain Calibration

1. M 8 08y T Futy 33 2Hree A
A% FYeN AEHo mah, HAF
SRl ol wA MHE ZHL FY gt} Tsai O TV FuEtE o] $d malE A
AA, BAAA, AFE A 5ol B_w H¥A 39 Fivlel BAgRe AdaRen, of YL
A2g ded BFHY FYgold T £ Yrh WA ggetAs EAol shsstd Sxdelx
) 7Hd de mEEe e 3L WEE 5H wol AHEH I Utk Manthey ¢ Lee £¢9 vl4 &
AAe olgdoeg: BHEY FAHo sbsdtyd Aoz @ FRN2YoR vw EW Az
349 AEE ABE] AN Ao Lol Ze= EAZL E EY 9EES A0
@z, gEBAe] A$Ee AFsL e Lee5 &9 14218 ol4s WHEL A%
B A7 =Fo] g B vk Hog Pt 71Ee AR SHANLRS 48

* @gnsE dwdsd AU AT e
# FAAA: @UsrD CPRC 71 FoH

594 /B2 M2 BB X|/F 138 M75, 20044



slelgleon, AesE AFHAE SAHAN2E ¢
ZA7E FEMIAAH vusty IS HF 34
o A¥E 269 gAY PE o) § o A
HEE A9 2dudEFS AYdu 3349 T4
HEE 3 A2"le Adste] BYEE FAHANA
2E= uA AAMY 23 BAL A8 ATE F3
gk B} ok
1+

-AME: Automated Strain Analysis and Measurement
Environment)7H'® dutz oz Alg Hroh % A
48 24 AN 4o} ARFY ages

AAE vkt < 34 cepFheEz
F4ste 2R dY HMIE BEE JPFAA
FT AR, ¥y HAFY ag= 379 Ael2
A &S AT ASAMEE 28|=9] 3319 # R
E 2337 fste], 270 o)) thE A &
& ag= ouAE & 2xkdsgtstn, xpdEE F

9 HeolE A A= aga FE Y=
H 39 HRZE AN

ASAME & Al @3 F2o gI= dEd €9
s CCD 7Me), 18= HE g 2] e 4x=
298 + & FA Hols, ccDh gy =A
Ax& A "Helge A =g AW FA 3|
o] AFE doly AzZZ wFstE =y, 17
E2 ¥ el g B3 WY &8

AXE doj2 FAFH 39ltl. (Photo 1

%

F‘Ei

me 2
ole

—

DD T A N
e
-‘b" ol —U
(B o b
e
B
ol
2
-1
N

2 b off O FN ot

A

ol &35t

A5 WAE 54
L Joz A

24 A Yehte
a2 BHe) vk ML
S o YH Tel=e) A GoERE A

e o
Dy

ccoAe §

Photo 1 Automated Strain Analysis and Measurement
Environment (ASAME)
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Fig. 2 Major strains associated with combination
angles in various camera heights
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Fig. 3 Major strains associated with camera heights
in various combination angles
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in various combination angles
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Fig. 5 Major strains associated with grid sizes in
various camera heights
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Fig. 6 Major strains associated with rotation angles in
various combination angles
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Fig. 7 Major strain distribntion of the square cup
and an element the strain will be compared
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Fig. 8 Comparison of major strain in the element

shown in Fig.7 among measurement (MEA-
SURE), FEM analysis(FEM), ASAME mea-
surement (ASAME), and current calibration
(MODEL)

Fig. 9 Minor strain distribution of the dome cup and
an element the strain will be compared
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Fig. 10 Comparison of minor strain in the element
shown in Fig.9 among measurement (MEA-
SURE), FEM analysis(FEM), ASAME mea-
surement (ASAME), and current calibration
(MODEL)
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