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Process Design of Trimming to Improve the Sheared-Edge of the

Vehicle Door Latch based on the FE Simulation and the Taguchi
Method
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Abstract Automobile door latch is a fine design and assembly techniques are required in order to produce them in
a small component assembly shape such as a spring, injection products, a small-sized motor. The door latch is fixed
to not open the door of the car plays an important role it has a direct impact on the driver's safety. In this study,
during trimming of the terminals of the connector main components of the car door latch, reduce rollover and
conducted a research to find a suitable effective shear surface. Using the Taguchi method with orthogonal array of
Finite Element Analysis and optimal Design of Experiments were set up parameters for the shear surface quality of
the car door latch connector terminals. The design parameters used in the analysis is the clearance, the radius, and
the blank holding force, the material of the connector terminal is a C2600. Trimming process optimum conditions
suggested by the analysis has been verified by experiments, the shear surface shape and dimensions of a final product
in good agreement with forming analysis results.Taguchi method from the above results in the optimization for the
final rollover and effective shear surface improved for a vehicle door latch to the connector terminal can be seen that
the applicable and useful for a variety of metal forming processes other than the trimming process is determined to
be applicable.
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Door latch
Terminal

Fig. 1. 3D modelling of door latch assembly
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Table 1. Tensile properties of C2600 Table 2. Design Variables and levels
Material YS. [MPa] TS. [MPa] EI(%) Level ) 3
Variables
C2600 430 590 60
A Clearance (%) 2 5 8
Flow stress curve Critical damage value B Radius (mm) 0.001 | 0.003 | 0.005
o= 1191 (2)0.3384 [MPa] 15 C Blanking Holding force (N) 865 965 1060

2mm

0.75mm ‘
Stripper Punch Stripper
F
Holding forcel ( R /
£
o%. Clearance*  Workpiece
Rf
Die Die

Fig. 3. FE-model of door latch connecter
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Table 3. Z,(3') orthogonal array

Simulation no. A B C
1 1 1 1
2 1 2 2
3 1 3 3
4 2 1 2
5 2 2 3
6 2 3 1
7 3 1 3
8 3 1
9 3 3 2

Table 5. Comparison of SN ratio for roll-over

Simulation Roll-over Roll-over
no. (mm) SN ratio
1 0.120 18.4163
2 0.107 19.4123
3 0.104 19.6593
4 0.127 17.9239
5 0.119 18.4891
6 0.116 18.7108
7 0.140 17.0774
8 0.144 16.8328
9 0.138 17.2024

Table 4. FE-analysis results of Z,(3') orthogonal array

Simulation no. R(E:L_I(I)l\),er Effegz:chZhear Fzﬁ; ¢ Max(.]\]l)‘oad
(mm)

1 0.120 0.320 0.320 476

2 0.107 0.354 0.278 464

3 0.104 0.343 0.273 530

4 0.127 0.345 0.270 494

5 0.119 0.316 0.288 512

6 0.116 0.342 0.30 474

7 0.140 0.309 0.274 502

8 0.144 0.325 0.291 466

9 0.138 0.307 0.296 474
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Table 6. Comparison of SN ratio for effective shear

surface
Simulation Effective shear Effective shear surface
surface R
no. SN ratio
(mm)
1 0.320 -9.8970
2 0.354 -9.0199
3 0.343 -9.2941
4 0.345 -9.2436
5 0.316 -10.0090
6 0.342 -9.3195
7 0.309 -10.2008
8 0.325 -9.7623
9 0.307 -10.2572
11
SN=—10-log(—Y;—) (3.2)
ni=1y;
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Main Effects Plot (data means) for SN ratios
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Fig. 4. The SN ratios for variables
(a) roll-over SN ratios
(b) effective shear surface SN ratios
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Roll-over : 0.107mm

Burnish : 0.354 mm

Fracture : 0.278 mm

Roll-over : 0.104mm

T
1

Burnish : 0.343 mm
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Fracture : 0.273 mm

(b)

. Comparison of the FE-analysis results
(a) clearance=2%, punch and die radius=0.003mm,
blank holding force=965N
(b) clearance=2%, punch and die radius=0.005mm,
blank holding force=1060N
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(b)

(a) hydrostatic stress distribution

(b) damage distribution

Fig. 6. State of product cross section according to
punch stroke of 0.8t
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