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Rapid Manufacturing of Trial Molds and Prototypes by High Speed
Machining
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ABSTRACT

Recently, life cycle and lead-time of products have been shortened with the demand of customers. Therefore, it is
important to reduce time and cost at the step of manufacturing trial molds. High speed machining can be applied for this
kind of purpose with a lot of practical advantages. In our research, several fundamental experiments are carried out to
obtain machining parameters such as cutting force, machining time and surface characteristics for tool paths that are
appropriate to high-speed machining. Moreover, a trial mold for an automatic transmission knob is fabricated with
aluminum-7075 material. Using automatic set-up equipments, an ABS rapid prototype of a trial product of an AT knob is
also manufactured with a filling process.
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Fig. | High-speed machining center

Table 1 Specificaion of machining center

Max spindle speed 42,000 rpm
Max. feed rate 30 m/min
Tool holder HSK
Envelope size 710 x 550 % 550
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Table 2 Cutting conditions
Spindle speed (rpm) 23,000
Feed rate (mm/min) 3,500
Cutting speed (m/min) 722
Feed/tooth (mm/tooth) 0.076
Width of cut (mm) 1 —
Depth of cut (mm) 0.1 e ?Mm)‘m o
Fig. 7 Cutting forces for the case “¢”
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Fig. 9 Cutting forces for the case “d”
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Fig. 10 Comparison of cutting forces
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Semi finishing

Finishing

Fig. 11 Tool paths

Table 3 Cutting Conditions

Cutting speed | Feed rate
Tools . .

(m/min) (m/min)
Roughing Flat 10 2199 1.4

Semi
o Ball ¢ 8 251.3 2.0
finishing

Finishing Ball ¢ 6 282.7 3.0
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Table 4 Machining time

Times

Roughing Flat 10 | 10 min

Semi finishing Ball g8 3 min

T 60 min

Finishing A1 Ball 6 | 85 min

B2 70 min

Total 83 min
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Fig. 12 Machined surface shape of a AT knob
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Fig. 13 Photo of trial moid for AT Knob
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Fig. 14 The finished shape of the-upper-face machining
and after-filling process



ABA - G - AEM - AR - oles - BAA - o)FH : wTHUTHA 18 A2E
AoE#
Lo ARA, HFY, BAE, o)3F, oFd, «d4}
7hEol A% & AIRE AL e 3 A
2 383 4 &% d3, pp.918-921,1999.
LA o e 2. FAY, CARTEY &3 48 BeA
oAl o A gy ed Aatet
9] =5, 2000.
3. 9s, AR, AEA, o5 4835, 1%
hEe B3 AdY 2og F8 Mg 3=
HUFEE FATEYI =53, pp. 926~929,
] . Knob Al & 3B . 2000.
Fig. 15 The finished shape of the-lower-face machining } ) .
and final ABS plastic AT Knob 4. o}, HAF A&, 27k €& H% 3
219) Relief Wlo)E]e) Zm&rlg» =3
4. HE 33 FAstENE =23, pp. 946~950,
2000.

B =8dAe n&0tEe] V2APoRA 2 5. ®FAIY, olsiA, HWE, HY), FEd, ‘5
el e g 2 MY FFHE i3 daty 7ol n&ItEA ZTWUEA 2 FA4EEx
S 1 8 F olE u%O = AT Knob & A& A SaAHdFEs FAGEUE =13,
H& 7hEadn F38HE o] 8% ABS Eopx pp. 120~125, 1998.

g AAEFE AR 7hEEsich 6. A&, “BA=EE AES AH FH A

bEolA e A 54 A Aguidta o

1. B =FolA Aok de 7 zAd 2de AN A LA FELAL=E, 1995.
kel datEg vag Ay AaAazks 7. T.Nakagawa, “High-Speed Milling for Die and
Arel A7 TnA JtE AR ARy Mold Making,” Proc. of AFDM'99, pp. 1118,
Hakgo] A YElE S 4 F A/UTH 1999.

2. AT Knob A2 §87b89] A% 5434 Ao 8. A THITAEE ol&% 3 Y AFY
Ao EFsiz b ¥ oEd £ F 7} & Az 9 Axga, 53 F4HT 10-
TY ABE TFRAASTE 238 285 7 % 2000-0062849,  2000.
=23

3. 2AFHE T8l BFE AT knob 9] ABS Al
AES AH AE5A A
g5 B AT AnE ngez FAFTHE

A 2AFEFATAANA HHY AFFNTHL

2 jdsta, A7tE g AE7hEv)e AA A

23 o goltt

129



