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Surface roughness of plastic mold parts in finish hard milling
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Shanghai 200437, China)

Abstract: Taking the hard milling of the plastic mold parts (cavity) as an example, using a hardened 4CrSMoSiV1 steel
and AITiN coated carbide ball-end-milling tool, the empirical model of surface roughness was carried out with regressing
analysis method and a multi-factorial orthogonal test, and the roughness of hard milling of the mold parts was predicted
by the proposed model. The results show that better surface roughness can be attained by using higher spindle speed,
appropriate feed rate, lower axial and radial depth of milling parameters, which provides the foundation for selecting
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cutting parameters properly and controlling surface quality of die and mold manufacture.

Key words: hard milling of mold parts; surface roughness regressing; parameters optimization
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1 X#emAE
Fig.1 Drawing of mold product

2 MEMEH
Fig.2 Drawing of mold parts (cavity)

%1 4CrSMoSiV1 e A4

Table 1 Chemical compositions of 4Cr5MoSiV1 steel

w%

p73;:3 C Si Mn Cr Mo \Y P S Ni
AISI ¥7HE 032042 081~120 <040 4.50~550 1.00~1.50 0.80~1.10 <0.03 <0.03
GB/T 1299—2000 0.32~0.45 0.80~1.20 020~0.50 4.75~550 1.10~1.75 0.80~120 <003 <003 1.40~1.80

E: SR AR =875 C, 157935 C,4=305 C.
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IgR, =1gG +hlga, +b)lgn+blgv +hlga. . (2)

F2 AEELETAME
Table 2 Surface roughness experimention data

F5 ::;ln (r-n:zi/n_') (m-n:;n‘l) r;.l:/n }lf;r/l
1 0.04 19 100 2.7 005 0410
2 0.04 15 400 3.7 0.10 0470
3 0.04 11 700 42 . 0.15  0.540
4 0.04 8000 22 020 0.620
5 0.07 19 100 37 0.15  0.550
6 0.07 15 400 27 020 0.590
7 0.07 11 700 22 0.05 0530
8 0.07 8000 4.2 0.10  0.690
9 0.10 19 100 42 020  0.660
10 0.10 15400 22 0.15  0.670
1 0.10 11 700 2.7 010  0.710
12 0.10 8000 37 005 0.730
13 0.13 19 100 22 0.10  0.680
14 0.13 15 400 42 005 0750
15 0.13 11 700 3.7 020  0.860
16 0.13 8000 2.7 0.15  0.890
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RER 2 FHRRLR, KA MATLAB %+,
BRQAOEAE LR RR M THRAHEEES
L syl Echo R

R8 =16.699 403,379 3n—0.281 GV?.071 302.097 5 R (7)
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B3 ik 5 HERHLREE ¢ B
Fig3 Influence of spindle speed and axial depth of cut on
surface roughness

B4 itk haanRtakEada
Fig.4 Influence of spindle speed and radial depth of cut on
surface roughness

B S Z4dtik Hifteig Kb AHEh
Fig.5 Influence of spindle speed and feed rate on
surface roughness
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