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Accuracy verification research of automobile parts for virtual
production technology development
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Abstract: Securing technology to quickly develop products and launch them when needed has become an essential
factor in corporate competitiveness to keep up with the rapidly changing automotive market. The automotive industry
is launching various line-up electric vehicles in the era of the great transformation of electric vehicles in internal
combustion locomotives. As for electric vehicles, the use of aluminum, a lightweight material, is increasing as a
prerequisite for existing products to be lightweight depending on the weight of the battery. In this study, mold
manufacturing and products were produced based on the results of optimized molding analysis during aluminum press
molding. The results reflecting the optimal conditions of the molding analysis and the results of the actual production
were compared and analyzed through digital 3D scanner equipment rather than analog to verify the accuracy,
efficiency, and effectiveness.
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Fig. 1 Front door complete
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Table 1 Experimental condition

Process factors Values
Blank Size (mm) 1380 * 355
Blank shape Rectangle
Material A6451P
Thickness 24T
Elongation (% ) 25
Yield Strength (MPa) 140~90
Tensile Strength (MPa) 180
Friction Coefficient 0.12




Cushion Stroke 80mm
Holder Force (Ton) 120
Press Force (Ton) 915
Tipping Point X:525,Y:900, Z:825
Tipping Angle X:90°,Y:-70°,Z:90°
Master tool Autoform R11
Table 2 Representative press process
Process Process Name
OP10 Drawing
OP20 Trimming, Cam-Trimming
OP30 Flange, Restrike
OP40 Piercing, Cam-Piercing, Separate.

Formability

Thinning

Spring back

Fig. 2 Simulation Result (Image).

Table 3 Forming analysis conditions

No | Simulation Result| Values Concept Note
1 Formability - Risk of Splits, Splits | 2EA
2 Thinning -0.2~0.1 Splits 2EA
3 Spring back -0.5~0.5 Back 2EA
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Table 4 Die Press Line

Process TYPE TON
OP10 1,200
0P20 Tandem Press 800
OP30 1,200ton Line 500
OP40 400

OP10 OP30

OP20 OP40

Fig. 5 Die Process Result.
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Fig. 8 3D Laser Sconner Measuring Equipment.
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Table 5 Simulation Result & 3D Scan Result Analysis

No Simulation 3D Scan Result Result Error
Result(mm)  |[Result(mm) (SPECz0.5)
1 -0.482 -0.02 Pass -0.46
2 -0.865 0.12 Fail -0.99
3 -0.959 -0.07 Fail -0.89
4 -1.654 121 Fail -2.86
5 -1.185 248 Fail -3.67
6 -0.756 0.64 Fail -1.40
7 -0.224 -0.07 Pass -0.15
8 0.024 0.77 Fail -0.75
9 0.041 0.74 Fail -0.70
10 -0.404 0.43 Fail -0.83
11 0.131 0.51 Pass -0.38
12 0.564 -0.01 Pass 0.57
13 -0.109 2.26 Fail -2.37
14 0.208 -0.11 Pass 032
15 0.408 0.23 Pass 0.18
16 0.268 0.06 Pass 0.21
17 0.402 0.07 Pass 0.33
18 0.248 0.01 Pass 0.24
19 -0.28 -0.04 Pass -0.24
20 0.185 0.11 Pass 0.08
21 0.3 -0.03 Pass 0.33
22 0.102 -0.06 Pass 0.16
23 0.272 -0.23 Pass 0.50
24 0.388 033 Pass 0.72

25 0.594 -0.27 Pass 0.86

26 0.565 0.24 Pass 0.33

27 0.384 0.08 Pass 0.30

28 0.427 -2.62 Pass 3.05

29 0.875 -2.35 Pass 323

30 0.609 -0.16 Pass 0.77

31 0.353 -1.81 Pass 2.16

32 0.196 0.55 Pass -0.35

33 0.196 0.31 Pass -0.11

34 -0.117 -0.12 Pass 0.00

35 -0.318 0.17 Pass -0.49

36 -0.54 0.14 Fail -0.68

37 -0425 -0.01 Pass -042

38 -0.109 -0.01 Pass -0.10

39 0.308 -0.02 Pass 0.33

40 0.18 0.01 Pass 0.17

4 0.653 -0.04 Pass 0.69

1 0.302 235 Fail -2.05

) -0.087 0.73 Fail 0.82

44 -0.23 0.14 Pass -0.37

45 0422 -0.01 Pass 041

46 -0.46 -0.01 Pass -045

47 -0.152 0.14 Pass -0.29
AE =4 FAEE Figool E78tdon, A3

A4 A3k AE 2AF NS HAsAcE 3D

=4e o AFERe v ARghe AN 4

4 A9} 3D 24 A4 Akl B 10501

AE Pass, o 79 FailZ HESSITH

AFE 5L Table 59l =A 3 nje} o] Fxb
1059 27E ¥ 2714 ZRlssien, 43
6H” A¥} 3D 278 A¥, AlE SPECS] A& H]

B 8}0], Table 63 7ol Hl A 8kelar, A
OHH A3 2 3D 54 A3 AL Figlo} 2
o] T4%= HZ sk



(0.20)

(0.40)
(0.60) ‘\\, £
(0.80)

(1.00)

P1-10 P11-20 P21-30 P31-40 P40-47

-—Simulation ——3D Scan -—Result Error(SPEC+0.5)

Fig. 10 Comparison on 3D simulation results of 47-point laser
scanner

Table 6 Simulation Result & 3D Scan Result Analysis

N Simulation 3D Scan Error Accura
© Result(mm) |Result(mm)| (nm) ceuracy

Average -0.01 0.13 -0.14 74%
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