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Development and Application of CNC Milling Machine for Processing
Long Special Shaped Spiral Rod

SHEN Xiaolong, ZHANG Laixi, HU Jiaying
Hunan Industry Polytechnic, Changsha 410208, China

Abstract The special shaped spiral rod can not be machined on a universal CNC lathe or a milling machine because its pitch and the
bottom diameter vary with the angle. In this paper, a new type special CNC milling machine for processing long special shaped spiral rod
is designed with the FANUC 0i-MC CNC system with the horizontal structure. The CNC milling machine is of three—axis linkage. The
rotation of the workpiece is driven by axis ¢, and the milling feed is provided by the Alternating Current (AC) servo motor on the axes x
and z. The AC frequency conversion stepless adjustment is adopted to control the rotation speed of the milling spindle. It is shown that
the new machine has a wide range of practical engineering applications in view of improving the productivity and machining quality for
processing special shaped spiral rod, and extending the functions of CNC milling machines.

Keywords special shaped spiral rod; CNC milling machine; feed drive unit; spindle unit; machine system debug
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Fig. 1 Schematic diagram of the screw milling machine
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Fig. 2 Machine hardware block diagram
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Fig. 3 CNC electrical principle—power diagram
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Table 3 Feed servo drives and motors
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Fig. 4 FANUC 0i-MC CNC and servo drives connections
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Table 4 Spindle inverter and spindle motor
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Fig. 5 Electrical principle of spindle unit

I 64



] jcmik

#F S 2011,29(26)

¥ 3518 32 (Articles)

3 ReEmMHiit
31 RGEHRBENA

RO R T DOS #AE R G ikit, BUERGREHAT T
B E S MDL 25 AN T, B R g R SO )
AW B8 A PLC IR /R B2 W45 ThAE % FH i A
A PLC, ThBE R 1 F &, U L0 A RR0K T BT SR 19 5 2
M,
32 ZRGHHEHMREITEREE

FANUC 0i-MC (¥ R G5 & 21155 L HHE R & IR JZ K
PR 2R Go R F 1 S B AT 55 A BB (RTM) F 2R 48 14 FE 7R
i At R B8 (NCBIOS) . Wik 2t PMAC A0 7T LA 58 1 R G2 2
fig il sl | A 1/0 FE R PLC AR

F G N TR 0 3R 2 AR Y A AR LR AR ) 1 gk
Y5 200 38 1 ORI AY PLC 2 el by fL AT LAY TR . A
T RGER, 8 ECE SCHER RS T A
Mic & A NCBIOS.CFG. #8:4F 5 4t & H MSDOS 6.22, & H
HLF AP R G
33 RGEHHEMEISAE

B R EEAT S A 0 B RHATSS iR S
PLC T 45 EFAR T 8 B AT 55 MM AT 55, 24T 55 B9 98
PRSI EEESRNINE Y I UPS 553 NS P2 0 g ()
R AT 55 1) SRR B ST IR B R G S B AT S AR
FG0 AR BT 55 B s B

X SE B MEAT 55 0k F 2T O S8 g 4t o5 200 B SRS
P Fe AT 55 7T LU WG Je AT 55 5 240 SE i PR AT 5548 17
BF SR FH BT ) 48 5 3 0 R G AR T BRAT A DL TH AT 55 AN
PR il R AT 55
3.4 PLC#ERFi&it

PLC BT 45 & 6 i .

ILIBES: 23t EcES
PRk pleh

|
T

|

[PLCHIAHRLFinit) () | e (T40FT— WS 524 B
I T4 B B

[ st iRy | —— s sHRARR

|

[PIREFF A T plel() ()] ~===— Ejﬂfnemﬁﬁmmu

TN e
[plerEAR2: ple20 G e

E 6 PLCEF#ZWM
Fig. 6 PLC program structure
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