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Study on the Error Compensation in Strain
Measurement of Sheet Metal Forming

B. Y. Han, J. H. Cha and Y. T. Keum

Abstract

The strain measurement of the panel in the sheet metal forming is essential work which provides
experimental data needed to die design, process design, and product inspection. To measure efficiently the
complex geometry strain, the 3-dimensional automative strain measurement system, which has high
accuracy in theory, but has some 3~5% errors in practice, is often used. The object of this study is to
develop the error compensation technology to eliminate the strain errors resulted when formed panels are
measured using an automated strain measurement system. To achieve the study object, the position error
calibration method correcting coordinates of the grid node recognized by a camera using error functions is
suggested. Then the position errors were found by calculating the difference in the position of the cube
node between real coordinates and measured coordinates in terms of node coordinates and the error
calibration equations were derived by regressing the position errors. In order to show the validation of
the suggested position error calibration method, finite element analysis and current calibration method was
performed for the initial-blankformed.

Key Words :
Calibration

Sheet Metal Forming, Strain Error Compensation, Strain Measurement, Position Error

ir
ki

Somdorro ot

LAME °f Y 3Ad ¥EE SAAANE oj2Heos

9 &3] 7Fssht 33 AXE A SHs

e slold ®Ale WyE 2L TY A4, Bol3kAl g, dyAe HF9 WHES A
Fh g Al 3o %Rﬂ 3 %— %—Zé*o‘-fﬂ 4

49 Hdolgt @ % ek @A AF da) BFY

o i

—

o &

s YPRUE e
AT AT

_270_



¢ FA W 2usey ASHog mek AMEHNA
itk RY.Tsa& TV7lules o848 wjaujae) 3%
4 Fvg RAYL Agdegen, nay Fgstd 2
o ol AMSHT Uk

Lee?P5 AEE olgd MPEL AFHez
dE 71EE NEstd FYA A0S Fegen, 4
23 @ AEWFE 2PN 299 AHE FEMEAN I
vzl EPAS Azt A94 1¥EY 5o
AT S olfsled THWMYE 249 dnIFL
A 2 HYE 23 A2dS FEAGT B AT
= oA g 7HA] ohielE gde s B4
s HYEe AL Y3 FEESHYFEE Az
of, o3 7}x] W4E Fo] WHES ZAY o JFE
o)XE QAEL olry F FPAREL M52}
U AYeoEHE vigoz YRS Aty 1
g94e A3

21 AHSHEE STEA

Eodze A " A5H¥E ES4AX(Automated
Strain Analysis and Measurement Environment)<
CamsysAte] Advanced Table 222 A4 W¥o] U
o ol EW H¥ES 339 UYE 2¥E ¥ 7
o] s HEE Uehie] 2o

Fig 212 #47t=d ue} o A FHPEY
24 A3E Yehd Zoln, §HL4EE Jhdetelr] o
oFEQl T oju)x|9] Abe] Zhg HEir)

AgAge] o8] o[ FAHLY=Y FHEye] T
Ae AT TS YU ZE/E + 9,

& t=0imm

’— d=10mm, s=Smm.r~30deg - ry:%m
3 . A h=30mm
5 ° . .
" =
9 - = " i
£ |
8 i
w 3 N - - l
3, s ,
52 . |
A 4 a4 4 i
1 i
|
Py j

25 30 35 40 45 50 55 @
Combination angle(deg)

Fig 2.1 Major strain associated with combination angle
in various camera height conditions
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