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Abstract

This thesis introduces the design steps and methods of main transimisson system of
machine tool and draft the transmission scheme of the system,which the aim of the most minimal
center distance of expansion graph,according to the motion parameter that has aeady been
definited.Adopt the method of CAD and thought of odoptimal design to acqure the superior

project and higher design efficiencies.
The process of designing a similar reference to the main transmission boxes of machine

design, the key reference C7620 hydraulic machine, CA7620 machine main drive me with the
layout of the C7620 machine similar, CA7620 hydraulic multi-tool is hydraulic-driven semi-

automatic lathes The efficient machine in the production of a wide range of use.

Keywords: machine tool = main transmission system  optimal design
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R 55 2 % 8 PR
WLz FREEL m z=129 29
=% _725/29-25
Z,

1

Wm=25 m=2.5

13



FH R K,
BRI L,

N A 7 LR K,

5F
=
o
=t
tl\

Mi R K,

B REK

B RE 2,
KRS Z,

RN TR 2 g ek T (R 0)

£,=1.25

K,=1

:
BN

g 20 _2XI81329 0
d 90

K7 1.5x4029

o =55N/m
b

<100 N/m

g, =[1.88 —3.2(i +i)] cos 3
Z. Z.

1 2
1 1 \
1.88-3.2x(—+—) =1.6929 (A 4-1)
29 49

g, =1.6929

z =\/4_38“ =\/4_1'36929 ~0.876 (3t 4-2)

Z =0.876

-1 i3 K, =131

ENy S =
R 0.85°

1
=7

b, b
K, =A+[1+ 6.7(;)2 ](;)2 +ex10°5

1 1

= 1.17+0.16x[1+6.7x (%)2]%)2 +0.61x10%%90

K,y =125
K: KAKI/](HaKHﬂ

=1.25x1x1.31x1.25 K =2.04

Z, =189.8\MPa

Z,=25

14



RN TR 2 g ek T (R 0)

PLfihine /N A RIS, Zyoin =125
S AR TA] £, 2,=10x300x8x0.2 ¢, =4800/
N PRI v, itk 10" < v, <10°

NFE 4 m =8.78

n T .
N, =N, = 6072 ”if/l/’(],_])

=1 max

8.78

:60;/;71;,,1':2( Z; ) ji
/=1 max V3

60x1x395x4800x (1*7*x 0.2+ 0.5%7®

x0.5+0.2%75x 0.3)
N, =23x10’
JRAG T Y A I RS L A
PLfuh Az iy R Z,=125
YEHIBEALR ) [0 ] [o,]= GgﬁmZN - 71(1”;;'25 (7 4-3)

[o,]1=798MPa

267 [u+l
Sa 6,=2,2,2, |8 [“* (54
bd, u

2x2.04x181329 4.5
X —_—
30x90° 3.5

= 189.8><2.5><O.85><\/

o, =T14MPa

<[o,]

15



RN TR 2 g ek T (R 0)
THELEERARW], o 57 9 BN 573G

4.1. 1.2 AR 25l 0% 57 om BE I B

HEEREY Y =0.25 975 0254975 (5t 4-5)
g, 1.72

¥ =0.68
Vi T8 e R ALK, K, =1/¥=1/0.68

Y, =147
A BT REREL K, bl h=30/(2.25%2.5)=5.5

Y, =138

WA RB K K=K K K, K, =125x1x1.47x1.38

K =253
WITR# 7,
H&l 12,210 Y, =246
INFALCATRE 4 Y, =1.65
IR TR o 4y O i = 600MPa
BN RES, S =125
INWAKEANY S O itk

3x10°< AV, <10", WIF5 4L m = 49.91

49.91
n 7 [ .
N, =NV=6Oy”1be( ~) %

=1 max Y

16



RN TR 2 g ek T (R 0)

= 60x 1% 395x 4800 x (1°*' x 0.2 x 0.5+
x0.5+0.2%'% 0.3)

N, =23x10

J5UNE A AR A K L A

=i A R 7, Y, =095
JT &%y, 7, =1.0
VERIZS Y. [6,]=456MPa
2KT
c,="Ly. V.Y
\_‘Lﬁ F ba’lm Fa’ Sa'e

_ 2x2.53x181329
30x90x3.5

x2.46x1.65x0.68

o, =267MPa

<[o,]
MBI B, WOV R A
4.1.3 HENHEINEIT REERKE

Autodesk Inventor #Kf44&3&E AutoDesk 2y &) T 1999 4 JECHE H 19 =4 v )
PSR BERLBfF,  FI AT C I B I AS INVENTor 2009, S35 5 1 f 2
INVENTor 6. ‘efl & =4, 5 B8, Whlnl LAERIHE AR SCRAE & AR IE . A
H Autodesk Inventor nJ LL@NZE —AERBIARUA — 2 ilids TR wT LAt B 3 B (1)
FRAES PR, b DU B BTN AR R A, B “IER M 4t
THATPAETARAN G0 E A, e 3t =M ) g 22 e e vk PR A VA T
Inventor /EJH /7 FLlifij 48, —4kia MM (D) Re s A R . &
FENLAE ACTS —4ESLARBIAZ O b, vl A i e ] Ll SR A 2 A F A e i
PR LSRR, XA T P Bk B B R AR B R G SO N R R, AT B
NPRBE B SE BT N 53 B A A%

IRk vh it e iz H 1) Autodesk Inventor 2009 AT T FAFMIRAZ, A
B N EE IR
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RN TR 2 g ek T (R 0)

1 552 55825

] 3

157 A CTES Sl SPWY i 5}

BN R -

BATUF SR — ARYEHRE I D s o S
SRIETHE R - R

SRS VS - 1SO 6336:1996

fE5 E i 1.5862 ul
fE5) b im 1.5862 ul
% m  2.500 mm
WEJE A1) B 0.0000 deg
& 111 a 20.0000 deg
SRRV} a,  93.750 mm
FE O R a  93.750 mm
SR R >x 0.0000 ul
S p  7.854 mm
FEIA JE T pw  7.380 mm
TAEH 14 a, 20.0000 deg
&G 2R 2 e 1.6929 ul

HOPAT PR Z £, 0.0150 mm
HPAT AR BRI Z £, 0.0075 mm

i

ke 1 ke 2
BRI A AT
i3 z 29 ul 46 ul
BIVE x  0.0000 ul  0.0000 ul
Ttz d 72.500 mm 115.000 mm
SANEN d.  77.500 mm  120.000 mm
WRE AT di 66.250 mm  108.750 mm
R HA d, 68.128 mm  108.065 mm
TAET 2 d,  72.500 mm  115.000 mm
[l b 20.000 mm  20.000 mm
[InEe b, 0.2759 ul  0.1739 ul

W ax 1.0000 ul  1.0000 ul
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TR M TR 2

B (830

155 ¢k 0.2500 ul  0.2500 ul
DA £ if 0.3500 ul  0.3500 ul
wWE S 3.927 mm 3.927 mm
Y In) A7 )& st 3.927 mm 3.927 mm
0% R te  3.468 mm 3. 468 mm
5% A7 T g a.  1.869 mm 1.869 mm
5% Rs) W 26.847 mm  42.202 mm
LN ze  4.000 ul 6.000 ul
ez IR~ M 79.039 mm 121. 648 mm
W2 HAR dy  4.500 mm 4. 500 mm
PEEF AR Z  Fe  0.0150 mm  0.0150 mm
e PR A2k Fo 0.0300 mm 0. 0300 mm
Sl B EE R PR ZE £, 0.0120 mm 0. 0120 mm
AR PR PR 2 £ 0.0110 mm 0.0110 mm
HE A ze  29.000 ul  46.000 ul
REAE d,  72.500 mm  115.000 mm
EAME dwn  77.500 mm  120.000 mm
M LR H AR dyn  68.128 mm  108.065 mm
N -0. 3413 ul
THEBA L AR x, 0.1778 ul b
N -0.6765 ul -1.6708 ul
TR R x ! .
s ~0.8464 ul —1.8407 ul
ARE R B ERY] x4
AT T s A T k  0.0000 ul  0.0000 ul
A AT JE s.  0.7343 ul  0.7702 ul
R E S 28.4699 deg 25.7710 deg
=} db -
|I l I|
| ! |
=} dF -
=t d -
=t d‘a -




RN TR 2 g ek T (R 0)

L=
Wik 1 Wikt 2

T P 1.600 kW  1.568 kW
M n  535.00 rpm 337.28 rpm
L se) T 28.559 Nm 44.394 N m
Ly n 0.980 ul

®wrJ; R 286. 745 N
Pl F 787.825 N
W Jy o F. 0.000 N

%) R 838.385 N

53] FE 3 v 2.031 mps

SR 5% ?E 13238. 569 rpm

gt

0 P 7 e 4 S,

Jif IR o S,

L AR E

TIRALL "

5 Ry i o
Al 5 B IR f“
LA TR 0 i JHV
AT T e VHV

25 IS R A BT A EL Nii
FEARIN B FEAR B IR EL Nuio
Y] Wohler HHZE$E4L  or
Befuh(r) Wohler HHZRFREL  au
JUSEE it

oV

e

ik 1 ik 2
EPRR RS MR EE
700 MPa 700 MPa
340 MPa 340 MPa
206000 MPa 206000 MPa
0.300 ul 0.300 ul
352.0 MPa  352.0 MPa
1140.0 MPa 1140.0 MPa
210 ul 210 ul
600 ul 600 ul
3000000 ul 3000000 ul
100000000 ul 100000000 ul
6.0 ul 6.0 ul
10.0 ul 10.0 ul
2 ul 2 ul
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R n 2 ey 25 £

VAR
AR

[LTE: R

Ka

KII

TR M TR 2

1. 200 ul
Kiv 1. 143 ul 1. 143 ul

Bt Bk BE T (1B 30)

1.856 ul 1.535 ul

B

B 2% ™ 1,300 ul 1,342 ul

—RH AR Ks 1,000 ul
e 2%
P R EL 7 189. 812 ul
X3 R 2 7y 2.495 ul
W2 A L st ul
PR B R 75 1. 024 ul 1. 000
&R 7y 1.000 ul 1. 000
NENE 7L 0.962 ul
FHRE RS R EL 7 1. 000 ul
R RH 7 0.957 ul
WEiE A R AL . 1.000 ul
PR Z¢ 1.000 ul 1. 000
L RE 7y 1. 000 ul
i R AL
TR R EL Yra 2. 562
N REE R EL Ys. 1. 589
YSa
WA BEHIY O &8 T 1,000
WEiE A R AL ' 1
A A KL Y. 0
AEAR AT R Y, 1.000
AR R Y: 1.000
i 54 R AL Yy 1.000
AR R Ys 1. 187
S REL Yy 1.000

ul
ul

ul

ul 2.
ul 1.

ul 1.

. 000
. 693
ul 1.
ul 1.
ul 1.
ul 1.
ul 1.
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635

000

ul

ul

000
000
000
194
000

ul
ul

ul
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ul
ul
ul
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LIS

g Rk

G052 2 4 28 Sy 1. 442
B2 Wik 224 280 S 3. 328

A A 2 4

FAE 24

LA

NIEE-S

RN TR o7 B e

Yr

St 1. 307

t

S

t

" 7.008

A

VT T AR R I

355 WS H:

i)

B S - L

BRI T - 1

ul 1. 476
ul 3.521

ul 1. 339

ul 7.372

Mk v (B 3C0)

1.000 ul

ul
ul

ul

BTSSRI — AR R E 1 DR A v S
SRETHERAL - KT

SREETHE VR - IS0 6336:1996

W

WIS
fezhtt
fezLt
S
WERTiE £
INpAp
SRRV il
IR RV El
ISE IS

i 1.3947 ul
im  1.3947 ul
m 3.000 mm
B 0.0000 deg
a 20.0000 deg
ay 136.500 mm
a 136.500 mm
~x 0.0000 ul
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Ji
BEI JH Y
AR T A
Ui

B-PAT AR PR 22 £
BT EERR PR 22 £,

Lk

R ELAR
FER H A%
K (e
[T

1 98 EE

A T
[ i
AR £

N JE

D1 A )5
AL

S A T
524
52 JF A

2222 18] i RT

ez HA%

WER TR #1145 P2 Ml 22
e R [ J 4% ) Bk 5)) F.
ol ) MR AN PR AW 2 £ e
SEABREEAR PR 22 £

HE T 4%

RN TR 2 g ek T (R 0)

p 9.425 mm
pw  8.856 mm
a, 20.0000 deg
e 1.7340 ul
0. 0150 mm
0.0075 mm

e
ESEies
7/ 38 ul
0. 0000 ul
114. 000 mm
d.  120. 000 mm
dr 106. 500 mm
dy, 107.125 mm

dy 114.000 mm
20. 000 mm
b, 0.1754 ul
ax 1.0000 ul
ck 0.2500 ul
. 0.3500 ul
S 4.712 mm
St 4.712 mm
te 4.161 mm
ac 2.243 mm
W 41.450 mm
zy  5.000 ul
M 124.098 mm
dy  6.000 mm
Fg 0.0150 mm
0. 0300 mm
0.0120 mm
0.0110 mm
z.  38.000 ul

d. 114.000 mm

Wikt 2

T

53 ul
0. 0000 ul
159. 000 mm
165. 000 mm
151. 500 mm
149. 411 mm
159. 000 mm
20. 000 mm
0. 1258 ul
1. 0000 ul
0. 2500 ul

0. 3500 ul

4.712 mm
4.712 mm
4.161 mm
2. 243 mm
59. 793 mm
7.000 ul
169. 209 mm
6. 000 mm
0.0160 mm
0. 0400 mm
0.0130 mm
0.0120 mm
53.000 ul
159. 000 mm
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RN TR o7 B e

Mk v (B 3C0)

REAME dw  120.000 mm  165. 000 mm
MEFE R H AR dyy 107.125 mm  149.411 mm
N -0.0979 ul 0.
TEHBRNRE  x ul =0.5537 ul
N -1.2029 ul  -2.0802 ul
TR RS % . !
s -1.3728 ul  —2. 2502
A AR D] X, u ul
WA T A T k  0.0000 ul  0.0000 ul
I AT JE s. 0.7569 ul  0.7789 ul
AN 26. 7845 deg 25.1063 deg
= db -
i | i
| ! |
= dF -
=l d =
=1 d -
K 4-2 e RF
o Any
W 1 Wi 2
S P 1.568 kW  1.537 kW
T n 337.28 rpm 241.82 rpm
Lz T 44.394 Nm 60.680 N m
PE n 0.980 ul
®wmJ F 283.477 N
Pim R 778.847 N
Bim o F. 0.000 N
M) F, 828.831 N
[ JE v 2.013 mps

éiﬂﬁigﬁﬁf“ 6755. 442 rpm

R
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RN TR 2 g ek T (R 0)

W 1 W 2

REpary vy FH P A4 8L
82 B o7 e e S5 S, 700 MPa 700 MPa
Jeit IR o S, 340 MPa 340 MPa
SR R E 206000 MPa 206000 MPa
MEL/NEA u 0. 300 ul 0. 300 ul
25 b9 2 W IR OFi 350 0 MPa  352.0 MPa
B 5 % M 1140.0 MPa 11400 MPa
WAL Mg JHV 210 ul 210 ul
rgUnagrdis VHV 600 ul 600 ul

25 R AR IR AT RIS B N 3000000 ul 3000000 ul
FEfh I I AR AT R YR N 100000000 ul 100000000 ul

25 Wohler HIZEFs%t o 6.0 ul 6.0 ul
Biful ) Wohler #hERF8#C  qu 10.0 ul 10.0 ul
AL PR Y e 2 ul 2 ul
CHiYi- A

B hn 28 air 2R 5L

IR E¥ 44 K, 1.200 ul
AR Ky 1.179 ul 1. 179 ul

(R EY Ky 876 ul 1.546 ul
B

K
BRI RSB 1,324 ul 1. 443 ul

— IR R Kis 1. 000 ul

e 240

HPE R AL Ze 189. 812 ul
X 3 R 2 A 2.495 ul
WA 24 . 0.869 ul

PRSPl 2% Zy 1.011 ul 1. 000 ul
Y AEmr 2% 7y 1.000 ul 1.000 ul
MEMEES () 71 0.962 ul
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RN TR 2 g ek T (R 0)

KRG R AL Zr 1.000 ul
R 7. 0.957 ul
Wi RS C 1,000 ul

B
JFREL Zy¢ 1.000 ul 1. 000 ul

I CEAfE RE 7y 1.000 ul

ESLHES

TR R EL Vi 2. 436 ul 2.325 ul
N IREE R EL Vs, 1.617 ul 1.647 ul
- NI NG Y‘a

AT W) O I 2% > 1,000 ul 1. 000 ul
WRE M R ' 1.000 ul
k& R Y. 0.683 ul
AR At 2L Y, 1.000 ul 1.000 ul
PR HR R Yr 1.000 ul 1. 000 ul
i FH 51 24 Yy 1.000 ul 1. 000 ul
TR R Ys 1.173 ul 1. 178 ul
JRF R Yy 1.000 ul 1. 000 ul
MR R T R 2L ' 1. 000 ul

gk 1

Hu 57 iz 4 250 Sy 1,757 ul 1,777 ul
2 WA 22 25 S 3. 750 ul 3.871 ul
S

HRA B 24 *1.594 ul 1.612 ul
AT Hh 4 St 7993 ul 8. 217 ul
L Gan = EHf

SYHN I
P SRR R IR

4 55 6 ke AL

] T
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TR TR 25 e el B 7 (B 3C)
BRI S -
BRRBIG -
ST — ORI (9 R U S
SRIEU AT — il SE

SR TV - IS0 6336:1996

L2

fE5 E i 2.2500 ul

fE5) b im  2.2500 ul

B m  3.000 mm

WEJE A1) B 0.0000 deg
& 111 a 20.0000 deg
SRRV} a, 136.500 mm
FE O R a  136.500 mm
SR R >x 0.0000 ul

S p  9.425 mm

FEIA JE T Pw  S.856 mm

TAEH 14 a, 20.0000 deg
&G 2R3 e 1.7151 ul

HOPAT PR Z £, 0.0150 mm
HPAT AR BRI Z £, 0.0075 mm

ik

ke 1 Wikt 2
(RN Rt A A
WL z 28 ul 63 ul
RIEL x  0.0000 ul  0.0000 ul
REE S d  84.000 mm  189.000 mm
CANEs d,  90.000 mm  195.000 mm
WAR B4 d: 76.500 mm  181.500 mm
HER AR d,  78.934 mm  177.602 mm
TAEY42 d,  84.000 mm  189.000 mm
A1 %8 b 20.000 mm  15.000 mm

1 7 Lb b, 0.1786 ul  0.0794 ul
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RN TR 2 g ek T (R 0)

Rl a*x 1.0000 ul  1.0000 ul
155 ckx 0.2500 ul  0.2500 ul
AR £ if 0.3500 ul  0.3500 ul
wWE S 4.712 mm 4.712 mm
1) 1) 147 J5 St 4.712 mm 4. 712 mm
0% 5 te 4.161 mm 4. 161 mm
G2 T a.  2.243 mm 2.243 mm
5% Rs) W 32.174 mm  69.070 mm
NN ze  4.000 ul 8.000 ul
ez IR~ M 93.978 mm 199. 259 mm
W2 A% dy  6.000 mm 6. 000 mm
AR Z  Fs 0.0150 mm  0.0160 mm
e PR A2 k2 B 0.0300 mm 0. 0400 mm
Wl B EE R PR ZE £, 0.0120 mm 0.0130 mm
AR PR PR ZE £ 0.0110 mm 0.0120 mm
NE AL ze  28.000 ul  63.000 ul
MR d,  84.000 mm  189. 000 mm
MEAME dwn 90.000 mm  195.000 mm
M LR H AR dn  78.934 mm  177.602 mm
THRA RS x 0.2086 ul 05909 ul
. -0.6180 ul -2.6651 ul
ERIENRE . "
s -0.7879 ul -2.8350 ul
AN; R B IERY] x4
AT e A T k  0.0000 ul  0.0000 ul
A A AT 5 s.  0.7310 ul  0.7881 ul
YT IR ) £ © 287119 deg 24.3868 deg
_ dp .
I | l
[ | [
. dr _

1
¥

|
¥
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RN TR 2 g ek T (R 0)

4-3 R AT R

Bpar

ke 1 Wik 2
D P 1.568 kW  1.537 kW
T n  337.28 rpm 149.90 rpm
e 5E T 44.394 Nm 97.889 N m
&S n 0.980 ul
12y F 384. 719 N
Pl f R 1057. 006 N
i Jy o F. 0.000 N
kM7 R 1124. 843 N
[ J I v 1. 483 mps

SR IHE 11014. 935 rpm

oy

Wi 1 Wi 2

REpar vy FH P A4 8L
82 B o7 e e S5 S, 700 MPa 700 MPa
S 1 i S S, 340 MPa 340 MPa
SR R E 206000 MPa 206000 MPa
MEL/NEM u 0.300 ul 0. 300 ul
25 W S5 A IR O 3590 MPa  352.0 MPa
P 5 W PR OMi1140.0 MPa  1140.0 MPa
AR B JHV 210 ul 210 ul
g Unagrdis VHV 600 ul 600 ul

25 SR AR IR AT RIS KB N 3000000 ul 3000000 ul
FEfh I P R AR AT G R B N 100000000 ul 100000000 ul

) Wohler HHZ48%0 o 6.0 ul 6.0 ul
Befiiff) Wohler mhek¥s¥r  qu 10.0 ul 10.0 ul
AL PR HY gt} 2 ul 2 ul

Gl
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TR M TR 2

Bt Bk BE T (1B 30)

B o2 anr 2R 54
IV K, 1. 200 ul
IR Ky 1.109 ul 1. 109 ul
AT 25 Ky 563 ul1.363 ul
B

R ¢
M 2% T 1,296 ul 1.296 ul
— UL BRI Kis 1.000 ul
Pl 250
PR 7 189. 812 ul
[X 4 R HL T 2.495 ul
2 F M L 0,873 ul
PN B 2 75 1,036 ul 1.000 ul
i AEar 2% 7y 1.000 ul 1.011 ul
MEME Y] 71 0.962 ul
HHRE R T 1. 000 ul
TR 7. 0.952 ul

. . 7
W2 e AL 1. 000 ul
R Zx 1.000 ul 1.000 ul
AL REC 7y 1. 000 ul
5 R AL
TR AL Vr. 2.582 ul 2.282 ul
AL %1 Vs 1.585 ul 1.662 ul
- " v Y
WA BRI IS I &% 1,000 ul 1,000 ul
g

W2 e AL Y 1. 000 ul
kA AL Y. 0.687 ul
AR Anf R EL Y, 1.000 ul 1.000 ul
ErE R 2L Yr 1.000 ul 1.000 ul
A5 FH 75 1 244 Yy 1.000 ul 1. 000 ul
TR R R AL Ys 1.169 ul 1. 180 ul
J~F R Yy 1.000 ul 1.000 ul
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RN TR 2 g ek T (R 0)

AR 2 i R 2L Yy 1.000 ul
gER

G52 e A 28 S 1,349 ul 1. 412 ul
S WA 2 28 S 3.532 ul 2.887 ul

AR s 4 St 1.230 ul 1.274 ul

‘ Sre
WA e 4 *7.554 ul 6. 115 ul
t

s v I
NIEE-S

Wit W 10 WA 0 AT THBEMLRE ()
Bk NECR I — HEIRT A (K FEAR AT O

WH I R RN IR

4.1.4 HHIRAZ

e VERTT K AR S AR Y . # A T aEak VT I B,
s sgmih BB IR TAE, 2o RS NA R DIRe. et rih,
NI (B NIRDD AL 2B (B D LRI, s migie 1)
T A Al g e oA 58 RO R 7 T BB AN IR o 3 ey 7 A TR B TR PR AN I )
i
I TN R
ok
kL M P EE
FPERE E 206000 MPa
NitEAisE G 80000 MPa
B p 7860 kg/m"3

THE R

FIN

T p 7860 kg/m"3

& BB B 1.188 ul
I3 IXH 1000 ul

SR I HMH
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Hfir

K&

R

e NI
RKBIYINT)
AN )
SEIN AN
= INA AN
iCINITEA
A

RN TR 2 g ek T (R 0)

L 198.000 mm

JiidE 2.050 kg

op 0.146 MPa
Ts 0.030 MPa
T 0. 000 MPa

or 0.000 MPa
0,ea 0.155 MPa
frax 0.234 microm
b 0.00 deg

Kl 4-4 f N

32




RN TR 2 g ek T (R 0)

Wb

404

20 151.632 M

20+ 100 M

]

31.5299 MW

1 v
0 T

0 50 100 150
£E (mm]

Y1), YZ P

10

0 181,632 M

-104

M

=204

100 M
-31.5289 0
-30 4

-40 ; ; : , T . T T T T T T T
0 a0 100 140

- E [mm]

Y1), XZ P

15

0.5+

(M

-0.5

0 a0 100 150
EE (mm)

B 4-5 S ANBHETY)
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RN TR 2 g ek T (R 0)

it

0.919308

[N rm]
|

100 150
£E (mm]

THL, YZ P

D_

-0.1 4
-0.2
-0.3 4

0.4
T -05
= ]
= 06

-0.7

-0.8 4

09 -0.919808

T
1] a0 100 1480
- E [mm]

B, XZ P
1

0.5
— 0
= i
z. 4
.D.S_
-1 -—t
0 a0 100 180
EE (mm)

4-6 F NHHE AT
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RN TR 2 g ek T (R 0)

D 22 £ 1
0.000111444
0.0001 -

=
& Se-005

'—i\mﬁﬂae-uua

I+

0 50 100 150

E (mm]

2R, YZ P

0 T8 299530-005
-5e-005 -
= 4
a
=
-0.0001
| -0.000111444
T T T T T T T T T T T
0 50 100 180
- E [mm]
mZEAME, X7 P
1 —_
0.5-
_ 04
fa1} 4
sk}
z
-D.S_
-1 ] 1 T T T T 1 T T T T 1
0 50 100 150
EE (mm)

Bl 4=7 Hag N 2= 90 B o
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RN TR 2 g ek T (R 0)

P 22
Fil
0.234379
0.2
5
]
E D1 =
L 1.221368-00B
0 T T d T T T T T T T T T T T T T
i a0 100 150
£E (mm]
s, YZ V1
—
0-0.0085199
T -0.14
S
E
0.2
-0.234374
o
T T T T T T T T T T T T T T T T
0 50 100 150
#E [mm]
W2z, XZ VI
1 —_
0.5-
T 04
E 4
= ]
-D.S_
-1 T T T T T T T T T T T T T T T T
0 a0 100 150
EE (mm)

4-8 i NF i 2= 0 At
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TR M TR 2
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The Numerical Control’s development

The Numerical Control technical and the equipmentis important for the
foundation of the modern industry. Whether this foundation affects an economy of
nation to develop directly and comprehensive national strength, relate to a strategic
position of nation. Therefore, the flourishing nation of each industry all adopts the
important measure in the world to develop own number to control technique and its
industries.

In our country, the number controled the development of technique and
material to also get the high value, obtaining the very big progress in recent years.
Count to control the realm in the in general use and tiny machine especially, take
terrace of PC as basal domestic the number controls the system, have already walk at
ex- row in world. But, the our country is counting to control the technique research
and the industry developments to also exist not a few problems, especially creative
ability in the technique, commercialize the aspect circumstances, such as progress and
market share...etc. is outstanding. At new arrival of century, how resolve these
problems effectively, make the our country number control the realm along can keep
on the road of the development, from whole up exceed into advanced row or column
in world completely, make us have the prominent position in the international
competition, will is a number to control the research development section and produce
the factory house face of important mission. In order to complete this mission, must
establish the development road of match the Chinese state of the nation first. For this,
this text controls the system, function parts and counts to control the whole machine
from the total strategy and two layers of the technique route and numbers etc. a few
concrete aspects inquiried into the development path of the new century.

1.total strategy

The establishment matches the total development of the Chinese state of the
nation strategy, to 21 centuries our country count control the technique and industries
to develop to go to close the importance. Control the analysis that the technique and
industries develop the trend through a logarithms and to the research that the our

country number control the realm existence problem, we think to take science and
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technology innovation as to lead first, changing into the lord stem with the
merchandise, taking management and marketings as the point, with the technique
supports and serves for backing, insist can keep on to develop the road and will is a
kind of to match the our country state of the nation to develop number to control the
technique and industries of total strategy.
1.1Take science and technology innovation as to lead first
The number in China control technique and industry through more than 40 years
of development, from did not have from ushering in to digest to own the independent
independent copyright of oneself, obtain the very big progress. But look back this
several decades of development, can see us at count to control the progress of the
realm to mainly still press a little bit foreign mode, press department a ground
development, the real creative composition is not much. This kind of situation is
developping the start stage of the initial stage, is not scandalous. But went to the
world to count to control the strong hand, such as the wood's today and know led ge-
based economy, and will soon ascend the new century of satge, this normal
regulations path of the very difficult line. For example, at the abroad imitate servo
quick dated, we start make to imitate servo, have not yet wait we share the steady
market, having already fallen behind in the technique; At the abroad beat into the
numerical type that the pulse drive is servo the our country market, we come after to
make this so-called numeral servo, but did not become the big market scale up to now;
Foreign develop numerical type is servo to use the network( pass the fiber optic cable
etc.) to control with number to equip the conjunction recently, we come after to
develop this kind of system again, the prospect is still not optimistic. This kind of
always follow at the other people walk behind, press the abroad to already have the
control and drive the mode to develop domestic the number controls the system, after
technique up difficult do not need to want the chiyi, and foreign company at our
country inshore establish the graduate school and produce the factory, practice to
develop right on the spot, produce right on the spot and sell right on the spot, make
our product at the function price compare up have already had no many big
advantages more and more, so want to further extend the market share, difficulty
nature very big.
In order to change this kind of present condition, we must get it deeply and
the great theory of the earnest implementation" science technique is the first

productivity break, strengthenning the number to control the science and technology
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innovation of the realm strongly, diligent the research has the practical forerunner of
Chinese special features to count to control the technique, building up the oneself
gradually independent, the forerunner's technique system. Develop the number of
match the Chinese state of the nation to control the product strongly on this
foundation, thus become from the number controls the system and counts to control
the function parts to category the well-found number controls the whole machine of
tool machine of integrity of industry system. Thus, just will not be led long the nose
by the abroad, be check and supervision by the other people forever, just use the
forerunner probably, practical of number control the product to recover the local
market, open the international market, make China of number control the technique
and number control the industry to walk in 21 centuries ex- row in world.
1.2 malicious contrive in commercialize

In the last few years the our country number controls the product although the
development is very quick, real at stop the feet on the market of not much.In regard to
number control system, domestic goods not yet real were accept by the large tool
machine factory, so appear the domestic number to control the example that the
system useds for the old tool machine reformation more, but new tool machine of
material of but few, the tool machine factory produce domestic the number controls
the tool machine to use mostly of is all a foreign system. This of course not is a
number that says the old tool machine to control to turn the reformation of no account,
but the elucidation sees from the angle of the merchandise, our number controls the
system and abroads to compare to still exist the very big margin.

In addition to the technique function and functions, the main factor that affects
the number to control the system and numbers to control the tool machine to
commercialize is more important is a credibility, stability and function. Before, some
numbers control the research, the development section of technique and product,
pursue of is usually some bodies the index sign( such as how much passage, how
much stalk tit move, every minute how much rice enter to the speed etc.) of the
technique level now, but little thought of towards affecting some index signs and
some small problems of function but, in the energy of stability, the stick, credibility,
the function aspect flower of product opposite less. Thus appear levels for some
products to authenticate all very high, even also get various big prize.But the product
of these high index sign, high performances arrive customer where do not fulfil

person's idea because of some small problems but performance, lost the prestige
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finally, beat not to open for business the field. This elucidation, the product of the
kind model of the high index sign, high performance leaves the customer real the
practical and dependable merchandise that need is to have the very big distance of,
changing into a product of high index sign, high performance a merchandise that has
the market still needs to make a great deal of effort of hardship.

1.4 persistences can keep on to develop the road

The development is a next century the importance that business enterprise
development strategy, our country the number controls the industry to want to have
the big development and also musts insist to walk and can keep on the road of the
development. The green is a realization and can keep on the important path of the
development, its main thought is to sweep and economize. For this development that
should strengthen the green number to control the product strongly, the acceleration
promotes the number control the product and counts to control industry and the whole
green of manufacturing industries to turn, the main strategic measure should consider
following several aspectses: The is valid to reduce the product manufacturing and
usage pollution of the environment within process. If reduce the number to control a
structure of the tool machine, the cancellation casts the pollution to the environment;
Control number to the lubrication of the tool machine principal axis to lubricate, spray
the oil lubrication with the oil spirit etc. replaces the oil fog lubrication, reduce to
produce environment of pollution; Cancel the cold constant temperature technique of
freon system in nicety count control tool machine and it circulate environment of
temperature control; Move to replace the machine to spread to move with the fax,
reduce a pollution. The is significant to lower the resources depletion and energy
depletions. Such as replace the hardware with the software, thus reduce the resources
and energies of the hardware manufacturing depletion and pollution, and reduce the
product life span be over behind the hardware equip of dismantle to unload to recover
the problem; Always the f% drives to replace to respond to drive, lift high-efficiency
and the power factor, economize the energy; Move to replace the machine to spread to
move with the fax, lift high-efficiency, reduce the energy depletion. The
(®strengthens to control the traditional tool machine of the technique reformation
with the number. This since match to make use of the information technique and the
automation techniques to reform the traditional industry, make the traditional industry
production technique and equip modern this industry and can keep on the target of the

development and can carry out, again commendable get huge economic performance.
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The our country owns the millions set of common tool machine, strengthen to use the
number and control the traditional tool machine of the technique reformation and will
become next century our country number control important development direction of
the realm. The @ develops the green number to control the tool machine strongly.
Green the number control the tool machine and should be a material consume little,
can consume low and free from pollution, the life span is long and easy to dismantle
new tool machine of unload the recovery.
2 technique paths

2.1 developments have the new generation PC number of Chinese special
features to control the system

The number controls the core that the system is each kind of number to control
the material, so control the system through the new number that science and
technology innovation develops to have the Chinese special features first, will be
valid technique path that pushes number to control the industry to turn the progress.
Practice the certificate,10 in the last years the PC that we walk the number controls
the road is completely right. The PC machine( include the industry PC) yield is big,
the price cheapness, the technique progresses to raise with function very quickly, and
the credibility is high. Therefore, being the number to control the soft hardware
terrace of the system with it not only can with significant raise number to control the
function price of the system to compare, but also can also make use of the in general
use and tiny machine to already have the last word of the soft hardware resources and
the sharing calculator realm well, exchanging such as the colorful display, multi-
media information of saving machine, high resolution of big capacity.In addition, be
the number to control with the in general use and tiny machine the terrace and can
also acquire the fast technique progress, be the PC machine upgrade to change the
generation, counting to control the system also can correspond the upgrade to change
the generation, thus keeping the advantage on the technique over a long period of time,
at compete the neutral in the invincible position.

Currently, the PC number control the system structure of the system contain 2
kinds of main forms:(1)The appropriation number controls compound type structure
of add the head of PC;(2)The in general use PC add a controls the card of pass the
rank type structure. Still have moreover a kind of just the numeral that develop turns
the distribute type structure. Its project is to will be is servo by the numerical type that

etc. constitute of DSP to pass with fiber optic cable etc. for lie the quality of network
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and number control to equip to link, constitute one integrity of number control the
system. This kind of system although the function is good very, is too high because of
the development and production cost, and is hard to was accept by the local and large
customer in the near future. We think that the above-mentioned structure is not the
best project that matches the Chinese state of the nation, in keeping with Chinese state
of the nation of should be control all numbers the function whole software turn of
gather the type structure, because of the hardware scale of this kind of structure
minimum, not only be advantageous to lowering the system cost, but also more
important can raise dependable sex of the system effectively.

Several decades of experience enunciation, dependable sex quality is the
domestic number control can system develop of key. Although affect the number to
control the factor of the system credibility a lot of, lead the big hardware scale and the
lower hardware manufacturing craft levels to usually result in the biggest threat to
the credibility. Before, the domestic number controls the system at total design
because of the restrict of various reason, have to choose with the not that high and
common CPU of the technique index sign, thus, usually need for the complicated
function that completes number to control to constitute the system from several CPUs,
sometimes still need to add another some appropriations or in general use hardware
electric circuit to carry out some high and solid hour sexual functions( such as thin put
to repair, the position servocontrol etc.) that the number controls the system, thus
make the system hardware scale huge. Control the not big product of this kind of
batch quantity of system for the number, under the condition of local and existing
craft, very difficult from the credibility of the angle assurance system that the
hardware make, as a result make domestic number controled the system at produce
the performance of the spot not good, to the domestic number control the image and
good reputations of the system to result in serious influence, make not a few
customers still had a lingering fear now.

Therefore, we while developping the new number to control the system, should
have the initiative to choose to be the operation and the control cores of the system
with the new high performance CPU( such as the Pentium II, III etc. of Pentium of the
high and main frequency), and use the software as far as possible to carry out all
function that the number control. Thus, it is significant to let up the scale of the
system hardware .In addition, should design still in the software, the power supply

design, connect the plug-in design with choose to use and connect the ground and
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shield to design and start construction...etc. to adopt high and dependable sex of
strong anti-design and manufacturing technique, thus raise dependable sex of the
system completely.

Because a new high performance CPU can replace the several tens and common
CPU( such as 80286 and 80386 etc.s), therefore, at according to the terrace of PC of
the high performance CPU up not only can complete the basic function( if the
information processing, knife repairs the calculation and puts to repair the calculation
and add and subtract to control etc. soon) and switches that the number controls the
system to measure the control function( inside pack the PLC), and can but also
complete the servocontrol function. Thus, was turned the servocontrol function( if the
position control, speed control, the vector transformation control...etc.) by the numeral
that the DSP complete and all can be complete by the CPU in the PC before, thus
carry out inside the pack type servocontrol, this not only contracted the number to
control the hardware scale of the part effectively, but also return significant contracted
parts of hardware scales of servocontrol .This kind of have inside pack the PLC and
inside pack the servocontrol of whole software turn to gather the type number control
the system, its hardware scale will attain the minimum, the whole piece control the
system in addition to a PC terrace, leave of only drive the tool machine sport of power
connect the and feedbacks to connect. This current effect raised the system credibility,
and then removed the information to deliver the bottleneck, raising the system
function, can also show it to lower the system cost at the same time, will make the
system( include the electrical engineering) selling price be able to decline to the half
that the existing number controls the system or so. Obviously, this kind of high
performance, high and dependable, low cost new number control the system and will
have the very strong competition ability, hope for found Chinese number to control of
new situation make a contribution.

In addition, gather turn the PC number to control the system to still have one big
advantage, is to carry out the open type structure easily. This is because of, the
hardware of this kind of system is already complete open of, work that constitutes the
open type number to control the system completely on the software, only good
standard of establishment harmoniously argument, handle from the information, the
track put to repair, add and subtract to control soon, the amount of switch control the
servocontrols and can carry out to open, thus can the usage of the consumedly

convenient customer.
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2.2 push forward the profession that the number controls the function parts
to turn the production

Resolve after number control the system problem, how carry out number to
control the mold piece of the tool machine to turn the design and manufacturings to
would be the our country tool machine manufacturing business enterprise to respond
to the market need quickly, win in the competition of another one key. The mold
piece that toes carry out the number to control the tool machine turns the design
manufacturing, must resolve the profession that the number controls the tool machine
function parts to turn the production problem. Currently the our country leaves the
actual need to still have the very big margin in this aspect. Therefore, in some years of
aftertime, we must promote the number control the development and professions of
the tool machine function parts to turn the production strongly. Its important point is
as follows:

(1)The new magnetoelectricity principal axis  unit electricity principal axis
always has become international on the market the most popular number controls the
tool machine function parts. But this product is almost currently in order to respond a
type of difference, existence following outstanding problem: The (D turns the son to
round the set up the existence, have the big electric current to flow through, so turn
the son to have fever the severity, direct influence the principal axis accuracy;The low
speed of @) lift a hand to small and turn the pulsation of % big, and is hard to satisfy
the breadth scope slices to pare request; The efficiency of 3 and the power factors
are low, not only the electrical engineering physical volume and weights are big and
request to go against to change the machine to have great capacity, consume it can
have another; The @ control system complications, the costis high.

Therefore, make use of the sparse soil of our country the advantage of the
material of always, develop the new big power, high-efficiency, the breadth adjust
soon scope always synchronous an alternate current principal axis unit, will be able
to resolve the problem of the existing electricity principal axis existence effectively,
become to have the new generation of Chinese special features electricity principal
axis product.Because always the machine structure of the ma gnetoelectricity principal
axis and control the systems all respond an electricity principal axis more in brief, so
be easy to carry on the profession to turn the large-scale production. Certainly, this
still needs to overrun the principal axis to pay to accept( the porcelain and ceramics

bearings, the fluid action presses the bearings, to suspend the bearings) the technique,
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high accuracy high speed to move the equilibrium technique, high speed to drive,
examination and control techniques, high and dependable sex  safety assurance
technique etc. key technique.

(2)Servo system of cheap high performance currently, a set of enter to
communicate servo system( actuator+ electrical engineering) of price generally all
above ten thousand dollars, the principal axis price of the servo system is up to few
ten thousand dollarses, having become to lower the domestic number to control a big
obstacle of the cost of tool machine. Therefore, should match with new gather turn the
development that the domestic number controls the system, develop the servo system
of cheap pack type inside the high performance strongly. Because inside the servo
hardware part of pack type online have the electrical engineering and powers to
connect, making use of the our country well always the resources advantage, turning
to produce through a profession can build the price to the electrical engineering to
decline down, and adopt the IPM mold piece that intelligence turn to be the power to
connect also very cheap, so will inside the pack type enter to the servo price control at
several thousand dollars in, will inside servo price of the pack type principal axis
control at 20,000 dollars in, will be completely possible.

(3)Communicate that the servo system communicates that servo system is the
function parts that the next century counts to control the tool machine indispensability
straightly straightly, currently our country return without mature product, so should
strengthen the research, development and expansion application .In consideration of
the normal regulations tool machine defends the problem of it more difficult resolve,
but mer ge the tool machine to defend the opposite easy, so can develop to respond for
the normal regulations structure tool machine a type of difference straight line
electrical engineering, for merge the structure tool machine development always
synchronous type straight line electrical engineering, thus the grows to avoid short,
constitute meet the new high-speed high accuracy of actual applied request to enter to
the system. On this foundation, can further develop will drive and pay to accept to
match two for an of it suspend the work set.

(4)Zero spread to move the number controls to turn the pedestal with put the
number to control to turn the pedestal with put the head to sit to mark the number to
control the tool machine much of key parts, etc. of the high accuracy the pole to
spread to move traditionally of turn the pedestal with put the head not only make the
difficulty big, the cost is high, and hard attain the high speed process need of speed
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and accuracy, as a result must open up another path ofit to develop new zro spread to
move( have no the machine spreads to move the chain) number to control to turn the
pedestal and put the head, to promote the our country the high-speed high accuracy
sits much to mark number to control the development of the tool machine.

(5)The high-speed high accuracy examination equip high-speed high accuracy is
the next century counts to control the tool machine development of topic, this need
the control of the high performance and drive not only, still need the high-quality
examination link at the same time, so should further develop 0.1 p m  high-
speed(60 ms/ min above) line of the above accuracies on the existing technique
foundation the Cape that moves to spread the feeling machine and 1,000,000 pulses/
rs move to spread the feeling machine, this kind of technique abroad is a blockader to
the our country of.

2.3 accelerate the whole country that the number controls the tool machine to
produce to turn, beat the good market to turn over the body battle

The number controls the whole country that the industry turns end to succeed to
count body now to control the tool machine to produce to turn and market share
up.Guide in the above-mentioned total strategy under, adopt to grasp two and take the
middle( common the number controls the tool machine), the policy of the heavy
type( a key material), will is at local recover to lose the ground quickly on the market,
at international on the market steady military advance, end win a kind of valid
military tactics and strategies that the domestic number controls the tool machine
market to turn over the body battle .As for the development that the common number
controls the tool machine there has been many articles making the specialized treatise,
so the underneath is only to control the tool machine for the low price number, the
high speed counts to control the development problem that the tool machine and

heavy numbers control the tool machine to make efficiently a discussion.
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