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Analysis and Research on CNC Processing Technology of

Robot Special-Shape Rotary Bases

GONG Zhijian, LIN Zhongyue, CHEN Laisan
(School of Marine Equipment and Mechanical Engineering, Jimei University, Xiamen 361021, China)

Abstract: The structure of therobot special-shaped rotary bases is complex and difficult to process, which
is the technical difficulty of the industry. Based on the analysis of the structure and technical requirements of
the robot rotary base shell, the key munufacturing diffculties of the shell were extracted by taking the reference
of the performance index of the horizontal machining center. A reasonable and effective CNC( computer numer-
ical control) processing technology scheme of the robot special-shaped rotary bases was proposed, its special
clamping devices and non-standard cutter were designed, and parallel tolerance and clamping force which af-
fect processing accuracy were calculated. The test of the accuracy of the robot transposition shell processed by
the processing scheme proves that the scheme and the designed clamping devices can meet the manufacturing
requirements of this kind of special-shaped parts.
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Fig.1 Rotary base
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Tab. 1 Key technical indices
TN g RAF 22 TEAL N 22 81 (A
Processing content  Dimension tolerance/mm Geometric tolerance/mm Benchmark Location
RV W 5 2 e L
D182 fL [# B Roundness ik ﬁﬁ}
0. 046 RV reducer mounting
Hole 0.035
hole
UK AL Bl AL
@182 ~ D198 fLF T ELE Perpendicularity @182 LI .
) Driving motor
A series of holes 0. 05 Bottom surface of hole

mounting hole
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ik
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JIRNEES . IAVFA S HefE fir
. Dimension tolerance . .
Processing content , Geometric tolerance/mm Benchmark Location
mm
D244 F, 0. 046 ¥ Roundness
Hole 0.035
RV 0k #5225 L
T H ¥ Perpendicularity D182 fLHINER =
0.05 a line of hal RV reducer
D244 FL . enter line of hole mounting hole
Center line of hole T H E Perpendicularity @244 LK
0.03 Bottom surface of hole
X KBl B AL AL
@110 7L [l Coaxiality @244 FLrhu 2k e
0.035 . Driving motor
Hole 0.04 Center line of hole .
mounting hole
- UK 5y L2 2 - T
P77 K FATE Parallelism D244 LI ! e

Convex platform

0.05

Bottom surface of hole

Driving motor

mounting plane
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REVEIN T REA 25 MBI R 00FL . i T, XA ARRME LA BRI ARSI T, xR
ErehB SRS, THEGHEZRE, 455 8&08,. EBESENE, BHBERSE N
FANUC_ OiMF ® b= TPy (MCH_ 630), X %h, Y &b Z %A 247 #2294 1000, 850,
800 mm,

WeitJe Bt 513 £ A G S5 4

1) Z %7 EhTE 2 TAES PO 160 ~960 mm, X MSEeE 79 BAE TAER B2
B, Jm ) BB R

2) YL E TAEGHEE 50 ~900 mm, X NSEk
BT REIEMS TAEG R/ NS

3) &M TAER B FF e KIS HAE N 900 mm, XSS HH
FE T I BACEIr e R RGT

TR, W EEE S AL, 077 R A I
BhiAL, BUBRS, B, AR EEA O K TIEE, AR T T
R, JRERIAE
2.2 kA&t
2.2.1 MTTRFTREE

T 1, @182 5 0244 fLARMLAES A L8, 12
NI @458 w4, PR BN T TAE & ey, 58
YRR S OC L R RN I T, Zders A 2 s,

F% 2, RME M AUEI T AR R, BURIWGE Ty, EIE, /0058 K @244 fL &
@182 FLARINT., PRy LI 2 Fs,

Jr%2 b OP10 T, 485 FNEI Ko bR 5 A~ A i B, WLE e BRI Mm@ i B, Hoe iR

2 XEILEMIZAER
Fig.2 Processing clamping devices

of series key hole
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Tab.2 Scheme comparison
PIES TENL T S YIEV FETEXURE R 2R TAE B ek T
Sscheme Located mode Clamping mode Existential risk factor Table rotation interference
VELBRGE L + \ N Je FLIol e B4R R T 900 mm, £77E T
; s R A - L
H " N Ve NS
V AR e B Il 1 g 4% . \ .
V-shaped . - The rotary diameter of the clamping de-
1 . V-shaped block Poor positioning stability, o }
blocklocating . . : vices is more than 900 mm, which pro-
clamping no effective support of axial . .
center + Angular . duces interference ,needing a larger ma-
o cutting force .
positioning chine tool
H3lE L +
1) SE oL p
] et e B . PRSI Je ELInl % 542/ F 900 mm
Automatic . THEPATE A2 . .
OP10 . Pressing plate ) The rotary diameter of the clamping de-
centering + . Calculate parallelism .
clamping vices is less than 900 mm
Angular
positioning
2
HBiEL +
1) SE oL p
} FEMR e B N , Je BL[ml%% AR/ T 900 mm
Automatic . A e . .
0P20 . Pressing plate ) The rotary diameter of the clamping de-
centering + . Check clamping force . .
clamping vices is less than 900 mm
Angular
positioning

2.2.2 ENICHRI R A BT

OP10 *ft @458 [FAME N BT, O REIERITCRAT THBATH, TS ORI shifa
Je IS A F il 50 3 A 1 Joy B v A JCERAR B PRAIERE (o7 P

OP20 5E AL AN T, RECoJ OB, BT B Ay, e S i DR o T M (SR BE

SE AV SCAETH B E AR B |, Je BLURHRCR ] 45 SN BT RE , SCHEENCR AT T8 W T HAN, Ik
FTREHIALBELUGRUESE R o BRI L T PR ACE R Je HR g X B, W2 B RS R T Al 0
L5 TAEGR/NEE, Bk T B Y i iR,

e R R, Bk, A ARG IR, NI, 7ede Rt it @ ik, 484
BT, TARKIMER ST A 458 mm x492 mm, FHIMERSFRFT/EGRST, Wik, &tk
HRE R FRAGE, RS B BB XS IR, T T AR R BOE .

N EARE AR R EOR, BRI A R, RN 3 K 4 FR
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Pressure plate 5 /
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Accumulator\_ - Quick release
s coupling
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a)Je Lg% 4% 2

Clamping device structure diagram

b) 22 e 7 T

Base installation diagram

3 OP10%kEHE
Fig.3 The diagram OP10 clamping devices
il b S 4%
Auxiliary support

ZT J13t Feeler block
" BIEH Correcting block

JEAL LB
Pressure plate self-centering chock
fm gL

Angular posltioning

a)Je BLA5 R B IR

Clamping device structure diagram

b) {4 e R
Base installation diagram
4 OP20 EH
Fig.4 The diagram OP20 clamping devices
2.3 FATEMEZNKZ
2.3.1

AT ST
OP10 1 @244 JEETH A1 @177 ™4 £ 11 43 3 T

G A7, BN TTE e @177 e »
TR0 A0 457 T AHIE 0. 05 mm 114 79 4™ BRAE SF- 17 2 [ \

HBAESE 18 17 T @244 FLAYIKH, 5 P244 3

HETE A AL E R I 5 P, Hd. AZ ymis
AT R, HatE Ay

AZ = ®D x sina

(1)
Kb, MAER OD =177 mm; o N TAES [
FENIKEE, a=0.005°,

@ 244

iz (1) AI%10.015 mm <0.05 mm, Ffip
FRERE TAERBEH @177 ™ 5 T REARIE AT 5
K, AW AEAAIE @244 FL5 D110 LI [A] 4k B

B 5 TI1EEIEF 180°H P177 MES P44 L EXF
Fig.5 Positing relationship between convex platform
D177 and P244 when the worktable rotates 180°
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2.3.2 RENEXK

Je B BRI A rhiR g HEAER], Hm M ET)
R T BEHE AR A 22 IR U H g B9 TR R T4
fii, OP20 TFEENNT D458 S FAHR FLER, T T
TEARS SKE AR, BEHIF iy, 78] B BEHIa) 1 I
TAFRENEAT, YOZ P T 58 5 0 B
R, 5 e AR B AR e B e iRk, BEEI -1
se— MR, R B AR e, (H ] Ll i
ol TOLHEAT BRI, A O e B B B AR 4k
BT SE M RN e, T2 Jin B IE 6 s,
Hrp. FoOF, 0 FyoRWREER AR ICE T, o mTE
D177 M EIMNEMFROE L, F, = F, =Fy; FO8eHF i M6 THENEE
Fgﬁzﬂ,ﬂjgjmjj; F4ﬂ£]I1fFE’\Jijj; L. L. Lﬁ}j”;']j’iljj Fig.6 Schematic diagram of workpiece stress
AVE R AR B ol 0 ROBERS . MU e B, AT B iR A

(Fy+F,) L, =KF L +F, Ly, (2)

Hrh, K &R

BEHIF- AR A ) F, 3R 9458 i BEHI AR AT AR R, H @63 BTN 6 BT R 8T,
P a, =1 mm, YI5E a, =36 mm, YIHIEEE V=160 m/min, £, =0.12 mm/r, @00 TAEFIGEE] 5
PEEAF ALY ST p =3330 MPa, PR, AT SRASEEE]SF 1 =4 i DT H) 1 .

F, = pla, apsz/(ﬂD)] =436 N,

X (2) PHLERB K RMON TR, TERFETRG, S4E8%)1E, wH K=2; F, =550 N;
L, =89.5mm; L, =135 mm; L, =17.7 mm, HWALSR (2) KIGF, =F, =F, =325 N,

P, W BT 325 N A RBIR BN T 2R, 2R A% IREFRIE RS TAERT) }94 MPa,
It HAE D458 [RIF: AL 5 B 5l B S A B e 5, R DASGE VI EREE , A R T ORE T 1 B A B Y
HRZLKR

3 XKEIFJIAEESR
RN b D167 FLFN D198 [0 4 75 B it @120 FLEFT S B M BN T, M ARIEUR BE 1, 75
BT —EAERR 0 = E 2188 T, BT R W 3, 5 antE 7 R (B RSEHERAR mm)
%3 JERZENHTGIKIE

Tab.3 Design basis of non-standard three-edge milling cutter mm
i H Project 2R 2 Influence factor NPk $E Size selection
PAKE: @120 fLil i AE D16
Blade diameter Passing capacity of @120 hole

BB T. 167 LA 198 (™ £ 1T, BE
T EEE T

It needs to reverse boring with diameter of

@60 P35 D0 =B S Il

Three-stage step shaft of @60 P35 P80
TIKE A% @167 hole and P198 surface of convex platform

Cutter handle diameter and considerate the interference
JIRRIR ARE £ 4 , 48 25 LT I Wi 1

Cutter handle embedded tungsten carbide rod to

D25 WA 4 b

. N @25 tungsten carbide rod
improve the cutting rigidity
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Fig.7 Non-standard three—edge milling cutter and its handle
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