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Taguchi test and verification of warpage of anti-scratch strip for new energy vehicles
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(Changzhou Vocational Institute of Mechatronic Technology ,Changzhou 213164, China)

Abstract : The structure analysis of the front anti-scratch strip of a certain model of new energy vehicle was carried out. Three
gates filling scheme was obtained based on the melt flow length ratio. The optimal gate positions and filling areas were obtained by
the Moldflow 2024 mold flow analysis software, and other molding schemes were also designed. It was found that the maximum
warpage of the product reached 17.16 mm when the product was molded by using the process parameters recommended by the soft-
ware. In order to obtain products with lower warpage as the research goal, the Taguchi test with 8 factors and 3 levels was construct-
ed. By means of average analysis and range analysis of warpage, the quantitative influence of each factor and each level on the
warpage of the product was obtained and the optimal combination of process parameters was gained. The results show that the
maximum warpage of the product molded with the optimal combination is reduced by 37.94% compared with that under the recom-
mended parameters. According to the optimal combination of process parameters, the melt temperature is 235 °C, the injection pres-
sure is 110 MPa, gate width at A’ is 50 mm, gate width at B’ is 50 mm, gate width at C’ is 40 mm, water circuit diameter of fixed
mould is 18 mm, water circuit diameter of moving mould is 12 mm, and riser diameter is 18 mm, then the test verification was
conducted by actual injection molding. It is found that the molded products do not have obvious warpage , which verifies the accura-
cy of Taguchi test method and results.

Keywords : anti-scratch strip ; melt temperature ; injection pressure ; gate width ; water circuit diameter of fixed mould ;

water circuit diameter of moving mould ; riser diameter
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Tab. 1 Factors and levels in Taguchi test

Factors
D/°C E/MPa F/mm G/mm H/mm [/mm J/mm K/mm
230 70 30 30 30 12 12 12
2 235 90 40 40 40 15 15 15
3 240 110 50 50 50 18 18 18

Levels

Notes: D is melt temperature; E is injection pressure; F is gate
width at A’ ; G is gate width at B’ ; H is gate width at C’ ;[ is water
circuit diameter of fixed mould; J is water circuit diameter of moving

mould; X is riser diameter.

F2 HORBARRER

Tab.2 Taguchi test scheme and results

Factors and levels

Serial number W_/mm
D E F G H 1 J K m
1 D1(230) E1(70) F1(30) G1(30) H1(30) 11(12) J1(12) K1(12) 12.68
2 D1(230) E1(70) F1(30) G1(30) H2(40) 12(15) J2(15) K2(15) 13.05
3 D1(230) E1(70) F1(30) G1(30) H3(50) 13(18) J3(18) K3(18) 13.69
4 D1(230) E2(90) F2(40) G2(40) H1(30) 11(12) J1(12) K2(15) 12.58
5 D1(230) E2(90) F2(40) G2(40) H2(40) 12(15) J2(15) K3(18) 12.85
6 D1(230) E2(90) F2(40) G2(40) H3(50) 13(18) J3(18) K1(12) 13.87
7 D1(230) E3(110) F3(50) G3(50) H1(30) 11(12) J1(12) K3(18) 11.96
8 D1(230) E3(110) F3(50) G3(50) H2(40) 12(15) J2(15) K1(12) 11.38
9 D1(230) E3(110) F3(50) G3(50) H3(50) 13(18) J3(18) K2(15) 12.58
10 D2(235) E1(70) F2(40) G3(50) H1(30) 12(15) J3(18) K1(12) 12.59
11 D2(235) E1(70) F2(40) G3(50) H2(40) 13(18) J1(12) K2(15) 12.83
12 D2(235) E1(70) F2(40) G3(50) H3(50) 11(12) J2(15) K3(18) 13.25
13 D2(235) E2(90) F3(50) G1(30) H1(30) 12(15) J3(18) K2(15) 13.61
14 D2(235) E2(90) F3(50) G1(30) H2(40) 13(18) J1(12) K3(18) 11.13
15 D2(235) E2(90) F3(50) G1(30) H3(50) 11(12) J2(15) K1(12) 12.62
16 D2(235) E3(110) F1(30) G2(40) H1(30) 12(15) J3(18) K3(18) 12.84
17 D2(235) E3(110) F1(30) G2(40) H2(40) 13(18) J1(12) K1(12) 12.23
18 D2(235) E3(110) F1(30) G2(40) H3(50) 11(12) J2(15) K2(15) 13.25
19 D3(240) E1(70) F3(50) G2(40) H1(30) 13(18) J2(15) K1(12) 13.29
20 D3(240) E1(70) F3(50) G2(40) H2(40) 11(12) J3(18) K2(15) 12.89
21 D3(240) E1(70) F3(50) G2(40) H3(50) 12(15) J1(12) K3(18) 12.68
22 D3(240) E2(90) F1(30) G3(50) H1(30) 13(18) J2(15) K2(15) 11.93
23 D3(240) E2(90) F1(30) G3(50) H2(40) 11(12) J3(18) K3(18) 12.63
24 D3(240) E2(90) F1(30) G3(50) H3(50) 12(15) J1(12) K1(12) 13.02
25 D3(240) E3(110) F2(40) G1(30) H1(30) 13(18) J2(15) K3(18) 12.57
26 D3(240) E3(110) F2(40) G1(30) H2(40) 11(12) J3(18) K1(12) 12.65
27 D3(240) E3(110) F2(40) G1(30) H3(50) 12(15) J1(12) K2(15) 12.99

Note: IV, is maximum warpage of product.
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Tab.3 Mean response and range table

Factors
E F G H 1 J K
1 12.74 1299 1281 12.78 12.67 12.72 12.46 12.70
2 12.71 12,69 1291 1294 1240 12.78 12.69 12.86
3 12.74 1249 12.46 1246 13.11 12.68 13.04 12.62
Range 0.03 050 045 048 0.71 0.10 058 0.24
Rank 8 3 5 4 1 7 2 6
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