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Abstract

Abstract

Automobile coating is an important technological link to complete the car "face", the
purpose in addition to prevent metal corrosion, it still can rise to beautify the appearance of
the car. But the topcoat spray painting workshop will produce a lot of waste paint slag and
wastewater, high cost on the control pollution, how to stabilize the spraying quality, reduce
material consumption and reducing pollutant emissions has been the focused by
automobile enterprises. Various types of spray equipment and the combination of different
atomizing device is widely used in automobile coating process, the spraying robot has
gradually become the key elements of the new solution of automotive painting.

Firstly analyzed status at home and abroad of spray technology and spraying device,
researched working principle of spraying equipment and various types of atomizing device.
The application at home around the world of spraying robot and paint atomizer was
analyzed. Compared and researched the spray painting robot and spray copying machine,
provides a theoretical basis for the subsequent engineering project decision.

Secondly, the application of various brands of spraying robot was studied. Focus on
the different objective conditions needed for spraying robot application, detailed analysis
of the robot selection affect the later cost and the production line prophase design. The
selection of different spraying robot has an important influence on the designing and
retrofitting scheme of spraying production line. The comparative researched on the two
spraying robots YASKAWA SHOUGANG EPX2900 and EPX2700, laid the foundation for
the transformation of LF spraying production line of coating equipment.

Finally, according to the LF group painting shop project of first phase project, the
spraying copying machine can’t work well, resulted in the spraying quality not stable,
caused the manufacturing high cost. So using the spraying robot to transform the spraying
equipment was proposed. To improve the spraying quality, short construction period and
the cost of transformation are main factors. Base on those factors, analyzed and designed
several kinds of proposals of introducing alternative spraying robot. The wall hanging type
spraying robot EPX2700 and ITW RAMS303 type electrostatic rotary cup atomizer were
selected and specific requirements for the important performance indexes of spraying robot
were put forward after comprehensive analysis and assessment. This retrofitting project has
solved the problem which restricts production "bump cup™ and had important effect on
designing of the company following spraying production line.

Key words: Spraying shop, spray equipment, the selection of spray robot, bump bell
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W=1.787m, wy HU{f 0.2m, wy HUE 1m ,ws F 4R 4] EXP2700 1 EXP2900 HUAH 735l 4
0.3m A1 1m.

THE EXP2700 WiV ML 2 A W=1.787+2%0.2+2 % 1+2%0.3=4.787m.
T EXP2900 MR HLEE A W=1.787+2%0.2+42x1+2x1=6.187m.

IS4 25 P A0 26 MR ML AL A EXP2700 I EL ZE MR ML 22 A\ EXP2900 I35 24 5 i
1.4m,

433 H/AREARMEFIERIF N

AN FIRLES A i Rt & RSP e A8 Ak, L R M BRI I FE, Wik = )
RIS IE N TR BIHE R AR 2 K O T8 2 T 2Bk ) = A %
FRREER) . AL KERIN, A RGN IR RFE A BN, Wi
SOPTTARSE N, KK IE R 3 R A IR K SRR, KR DR bk 7t
o PRI FHAS [RIATLAR N AT 5 SR R 2 RO e v A A BRI FE R A4k, &=
BRPEE NI, A RS HIRARLG. INERSK. KN RS, HERARS.
AR L2 1| EXP2700 BEH: AR LA AR 22 1] EXP2900 vt A iR AL A LLik
DAL XCRLATL S | 1) Bl v AEAE B

MRAERE AR Q »=3600 S,v;, HI T T LR XA T HH AL A AR X
BASRIEAR, — T LA 0.4~0.6m/s, HEIBHE 0.3~0.5m/s. K T #iEA
[FATLat N e ZRE0T 20 [) BRI PR 52 Mo SO AR SC 3275, DRI AR SOAS il XU s A L A4 T
B, ARCHBHUEY 4 0.4m/s. N

THE EXP2700 BHA AL A Q »=3600 Sy =3600x4.787 x67.854x0.4=467736.62 m*/h
T EXP2900 Wi HLae A Q »=3600 Sv =3600x6.187 x 71.254x 0.4=634821.84 m*/h

Rk TR LA N EXP2700 IS ELIEMTIR LA A EXP2900 AN [A] RV % 15
v, KEH] EXP2700 WEvRAL s N AN 5 29 XA -

5441 R E=634821.84-467736.62=167085.21 m*/h=167.085x 10° m*/h

Y EXP2700 WERHLAS N BRI T5 29 XUl 167.085%10°m*h, 78R 2% e i X
BRI SLF S 167085m/h HHER BT 2 Ih & g QOKW [ KL, HEXURHL 5 2 9 45 H
KE: A 58380 m/h, Ik 3TKW [FI L. ABA, LABERKML AR 16 /M, 4242
TH AR 300 Ry, BRI L )W AEZE500h «
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H A FE 4= (90+37%2) Xx16%300=787200 (&)

F i b v 1 0.85 SO/ TH S T EXP2700 Ji 115534 =5 RE YR T FEREEE A L3k 1)
EXP2900 HL#% A 5§ = 15 £ 9% HI ok -

RFAEFTZ) 3 T1=787200%0.85=66.9 (J7 JT)

R 4.1, RAVRE 5 v b L as N — 001 1t i i 52 LE R CHL s N — Il i)
HOEETE S, Wi 4.2 s, Rk A REHECHLE A EPX2700 IR Lt EXP2900 % AL
A NTEWT S %6 5 E5Ey 1.5 K.

IRV DL N5 EY 1.4 KGR BR SAE T AR TS, AE AR R
AL, BHRMENAA P ERE RS T 2. WIESHEAENFKIBEE, BAa, K
PR S HE R R G A LR FEL) Ay 66.9%2=133.8 J7 Tt

PRI, 3 AN R R SRR L2 A KA AT e o iR = 1) RS dev, i AS [ PR e .

VEPKTOORIR S - R
| SREE T ]

B R 4500m

[ wowo(swmawznzn

B

T \

BRI 4K 25%
\ 0 ARRSRARAA.

37 WL R — A R RS 1
y 1

| AR )
B S ELBE IR TRE, IR I S T A

4.4 RXTHHEARE R TR ERIT8

URGIR YN EVYNIVER - §ia w9 NoRgad =N )R NEaT AP TYn R il (B < S AP SR ER
0 E L S AL NS AN AL T A BRARZS N LA AR S B AT (167 B RORE T B 4%
SEARI L, AR ek . BRI BE e £ BEAT T8 B BEAN A, L AR S e fi
P R I T A SEAR I AR, T BL e AT AR AN e fid A 1) DX e AR AT
BCTAEX, WARE X

BERHLAE NI CAE R R T SRR, BEAR 58 i AR LA, AR AL
e NAR [0 gl b 20 A A il i TE B A 2 U T A% . BR B, HLas NS Al LR
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HINL—FFE TG IR, (R TG BR e 0 3 SUAE S Al AN TR 22 b, BLas N R A2
1809 TAF, AT EAE-180°T A, [RIN, H T3 18 DL S 2k 85 S 2 bl (1) A7-4E
AN ANARAA VIR M AR H80S A MR AT +35<

FH 25 A3l 0 T 2 £13 BE AN TR BA BB N 88N R RE AN ], DAL o S5 o I Y
WHH I T S AR LA N, BT RGP SR, AE AL A A
A AR AT T SRR TR AN [R5 5 2 ()7 i, XSS HLER N IK £ e S 5 = R A
YNGR

TR IR e e & R T, FRATTHCEEIS R, ABB, 22 )11 = 5K 23 vl 6 B R TR AL 2%
N, 56 ATF B S MRAFITE, REBRNTRA T2 NRINBRIE N RS0k
AR LA 2 I NS I BRALES N, B LA AT R AR X 3806 52 i TRE 5

XL LUz 3% H UL 2% A EPX2900 522 ) 1| B AUyl as A\ EPX2700 15 %}
EC DA T3 o IX P LA N HR 2 A R B sl ds N, EPX2900 25t
2900 )55 SURM LA N T K B il I8 2] 2900mm., [A]EE, 745 EPX2700 Hff 2700
() SR8 N T (g K FE Rl A 3] 2700mm. & 4.3 J& EPX2900 (&%, Kl 4.4 &
EPX2700 #1231

. ) —r ¥ 1:Inchucks pamt and air supply lubes, Moolor CCY {Calor
W Dimensions Unis:mm - P-point Maxmum Envelops Ghinge: Valve), thiehable: gear pump (FGPY, washing valve
i, &nd master valve:

162 7T L %2 Icludes edectromannelio vaive (48 points) and elestropemati

KA 140 (s (et
= LA T
/ '\-\.Q‘u
ooy : 2921
RSN
g m‘F\ 2421
p b

1200 " 20
—
i
B A
g
=
(=
e

ni=1sl
= a
plisE
=

r e " " by i
R0 Prifcicn Hess: angaeie . ../

{om the §-Ais Rotation Cente)

s Prolestion hose mtererenca angeis =

:

2743

ditesenl according lo Gustamer's condlion. i 0 2 T
G22a. || 300
& a-marameuoms AR Tapped Holess Holes gL ﬁ
b /P00t (Pl Z5(0epih 13 7 N
\"/ i = \ i g:a “w 3
gon i A ? oy T R -
vAE To | o . . T 2-\2’4"%11;@
t \ i Tg, ! g I Kl
\ 21501 = o i L&mggl \m ikl %
Hi}a“aa ) == ’ﬂj -
Holes{Dei 10 L
View A View B View G

& 4.3 EPX2900 B9

31



4 WHEHLEE ANk

B 1%
|l \ £
; i N A
& s s - - BT
- W ENELCRE
it -4 -8
i fﬂ' g T 5 m
/ 2 [a _ x PRI
" T . il
il : = .W‘F ‘ i
1 i 1 t g 1 w o
T | B 81— ]
L ‘ el ;qp_fnfj/ 1)/
i+ _— SNIBHL ]
B | J—
SECTIONEE
1
| - -
8, [
L1

VEND

4.4 EPX2700 [f1Z541

N T IHAEHE A ST AE X Sk, X UK 6 EPX2900 AL AR EPX2700 AHLAS A
AL AT 0T EZEIEI(4.5) T LUFE HY EPX2900 DAALAE Ly Az X 4l Y 4,
BN EETEXIRA X A1E 1 (0,2743),Y 11 (-1060, 2921) . EPX2900 HUHL#s A
FETAEH IS NIERTT, WBKEKRE, & 45. HLas AN hZeptin, =R
SRMLER N et Ml K2, (E25 RE RSB A =il R (1) R GE R, DU, I IR gk e
IR . [RIFE, 7Es (0, 2421) 50 (2743, 2421) JERGEH DL E XS E8,
R o SRR, WEERHLES AAEE S A PRk R v, o I AR X (793, -560)
(2743, -560) , (2600, 2421) , (793, 2421) 4IiIX k.

XRE ) ] A DI S PR T, BEARBER LS A IE A 2 2900mm, 512k 3350
X3, (HALE AT N T SCXA S, FLas NI RSO TAERIRBR . 9%
ANBIENIR S, T oe e s — AN BhE, Plds AShPEIR S LB, HLas A5 K15 1
ZNWLSIE B ER, [RS8 — NS ER I RN A 2 B, X/ 2R I g
[P S A IS R] PRI 15 40, 38 m A aouE 2

EPX2900 ! MiyRplas N vk AL N, BRI E /28— HLe DISEEL 2258 . R
PRGN, g4, AR, MRS, TETREA RIS
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PR L, DAMETSRALAS N2 (007 55 42 5 R0, mORFR BE RN LA N IAE .

EPX2700 WHiphlLas N, ey Ao AR B, FEMERK D 2700mm,
M 4.6, DLEE—Hlh b r i i A bR, e R AR SR X A Ny, B
AR X3k B K RER B X #l1(-2395,2700),Y [f] (2447, 2700) X3k A7 A4 5 1
X3 . MK 4.6 EPX2700 A& RFHs v LA W, A 8 TAE X 8O EUHE
(-2395,-700) , (-2395,-2600) , (2000,-1580) , (2700,800) , (0,-700) 4
ZE IR X S

HERM AL, AESEEHEAE 2m DU R s i, B8N EmEAR
KT 800mm. (Kt TRE R LB EPX2700 27255 114 5 i ) % 44 =5 & 2700 1] 3500
BT ERIA] o A= SR A RN, BT EXP2700 [y B ) LLs T4
&, IRl EXP2700 fEMeyr i i, nf LLZERSIALRE R T 75 i& 3. AItk, EXP2700 B2

HRTENE, [R5 0] B 22 R A EPX2900 B4 # %1 o
1692 0 657696793 2900
300 | 1400 180
o = 3350
I" )
<7 e
A70 402 /,»- i v, 201
25 ok "W N &1
il I O I BEA < 201
= K Pt P\
5 ST
| 'l
il & : U R B M \
g =} ¥ %Q
gondtop] N %, : ’
g | - 1043
: \
i | 1750
3 : | 1410
P . ]
I ‘ Jll S- //\‘\Il g0
ENEL) 4 /k‘ 139
498, ; 560
R1000(Protestion Hose Range} { ‘~\ ,./
{from the §-Axis Rotation Cenler) ! -;[ e 1060
! ; ’ y T % ™
%Protection hose interference range is -~ © o % %

different according te customer’s condlition.

K 45 EPX2900 fi4; K]
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2700

K 4.6 EPX2700 4K

FERETEIGRAENLINT, B AT IR LA AN AEAEIE L B i b N 2/ MR
%2, AU RIS N IEZ B TRV, prelH S A A, fe LU B = A 48 5k
aio M ATt LUE HEEEE P AR ZE SR I s 2 L B KA 1ML
AN, SEBR I Ry DR FALAS A S -G % B L A AE A J7 ) EAENEER
B, AT RIS N BRIV G BN ), [ I 25 -Gl B A HL A8 A S B R
PEIEEMLES A B9 SEBR N an 1] 4.8,
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| LA TR l

i

B eesasnsrsnr

AT KR A T 16

B 4.4 BEEXNFABRMELTEE

& 4.5 B 25 AL
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4 ML NIER

4.5 IFE/NGG

AT R G NIERAE TI3iE, IRt T EoRYESR b M SE SR br . BRI 3
Wi 260 F RSEAR I AN DAL 32 4 TS5 0 i, L NI AR R B2 AR IHLES Ak
I BT AR S A PR 5 000 225G B B8, B0 I H (1 F0) H A2 2 A BTy
FHE A ZIEFEmRLEE AR e 2E 1 H B A 1) iE A ko
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5 T H

5 MR REEN B

51 BIBEAREFRL

FER LF e 4= 2w — AT B AU e miun A2 7= Ze i A FH 1) F SR TE AL, 1t
RS AR ™ S Al FE AR A 2ol BRI 0L T 58 s v WL A 5 B 307 TE LI i
H . FHEPEEFH T = AR . Bl b BC shfRTd s h s T47, CC
WA LA .

(L /= FEHE RS

B KJETTIn 5K 4640 mm

BB T Inj i K 1787 mm

BB BT AR 1495 mm

AW A B KR AN R IR 17 m?

(2) HERGESHL:

#* 5.1 MIERASH

whesk | WEE (m) AFEAHA (minlé) LA L FE (m/min)
R 6.8 3.5 1.95
BC 6.8 3.3 2.06
CC uf; 6.8 3.3 2.06

(3) ¥k T2 G4 =B 700mm.

(4) Wi 24

HyRys: 7800 mm (L) >4500(W) mm>4500(H)mm

Mg y:  BC: 15800 mm (L) >4500(W) mm>4500((H)mm
CC: 7800 mm (L) >4500(W) mm>4500(H)mm

(5) JEERE: 23°C+0.5T

(6) JCiwit FUT <k : 0.25-0.35m/sec

(7) Wil ZEH :

X . 65%5%

IRE: 23C~307C;
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5.2 FERLLI

2010 4%, T AFPHIHN 2 KRR, feA IR B SR Ui EALC
SRR HA A AE IR ) B — 57 4 22 48 30 FIT IR B i O 00 4Rtk R 48 JovA il 34 55
WA 54 GMEE R, Ml RE fE R DL N A i B R AR A 5 SR 2
o W48 2R G0 10 R R AR RN J5 T ™ EE R i

(1) JoyE ] TR B ) SRR IR o 2% i B A % 1) A 4 2 Jit PRT i T 4% T
SRR GG C AR s LRI PO, TRTHL R IE R BA B i R G0 R A
BIERSA S ESGMHENEN, UE TS RAIER &

(2) TCIE N ATIGTR 28 G0 JCVER I 45 5 AR 1) 1) o 2 7 e i SR FH M T S [
BUSEE, BEEG MG Sl A SmIEsE LR MRS SEIMAE S M s . KK
SRS M A E AR DR B, A8 LRI DL T 25 B B ) A 20
RV B ), (HEEHFIEAD) T« BIR R IR R4 5 7 80 4R 1) 77 oK H )
LY AAT I IR R RS BB, UL TS DU, R R GOR 5 e b 4k 2
WS 0 T AR R

H1 1Bl 1 2R G0 TGV R 22 Y mT ek, 2 W T 19 25 R R AR e I 1R 46 1 1
VifE ), BOGELBA IO LU S . 5 S BB LA A IR & il SE 2 DL AR & Pt ok
bRk, B2 wl ke R Rl as AU B 307 B4

FEAE 7 IHZe b EAT RS (1) S0t Sl SR 2 53 1 23 ] PRV A Rl B AT 45 DRLIB RS
SRR IS TR AN IR SO R B R bR, RN B AR B )RR R

M 5.1 W5 55 RSP SRR LAt AR 5 R TR AR = 1) o FEE RS 2
FIFE, Y90 4500mm. 5 S%0k: 4600mm (L) x1787(W) mmx1495(H)mm. %
L EEHmE N 750mm. AL EPX2700 AT EPX2900 1 L ik 5.2.

FEARRBGE S, FE S 5REAAE T Wl H Eea b msogE 2, R ERb
REMTR = O AR A R Y R S0 05, (RN e — s YO A ) s o] A4 T, osb
AR AR S5 (RS o

WEAR LA NAESOE T, Fe AR = G A P R T 2 R E LA NS, B R
GEMAR R ITW W2k RGN 22 )1 1Y) EPX2700 MR ALas A o

BT ERFE, WHRNLEE AL A E T N, AN Rl i e A
WK 5.1 Fis.

38



5 T H

*52 AEILK

‘ MGG R | AF ‘ it | TR
YRS ‘ fRRINE ‘
e (mm) W3 T Vi
& T A VAR AP AE R T, T Y ‘
) 4500 & o ‘ N PN RNk ¥
AL ARRATIIRESIAAL, BOE T

1. HU&EmEEE ML LT 1700mm,
(6200-4500=1700mm)
2. KA REHEX BT, Bnik R, K N
BEIMAKIEIRE I
3. M (LANHEI2 A AD

EPX2900
Plas A

6200

iy

1. WL AR, RIS ACE
— R A, AL AT
27 (8] R R FIALAS A (0 22

4700 P B (300mm) . /N P ES

WLAR N e 5 5 2200mm.

NGB

it 5 39] 15 K.

EPX2700
Plas A

BN w N
J s M
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5 T H

M 5.2 HHaT LU 2 BB IR, 2R 77 2 DR v X BLATRLRE I 559K
B (K 5.3) BEREIE G LB HE £E LS AN AN A LA 76 A XA

& 5.3 &A= AR BALH

5.3 UG HARFNEBSEK

AT H RS IR AR, R St T XE 10 J7 4 B ipde
TR REWIAL B 2075 C 41N m R SR I BEEE AL AR N A shmidR b2k I H
AP v e e L ORI 1) e P i U EAR , DU, B, WETREL IR
WA o AT F AR S B 7 2R T K

FERITI, h T IR BTG 3, 0 THATIE Ve CRIGTEMBESE ) 5
IR, SN D IRIEFIERRGE . Hlas ARG SOR BRI E miHEBCEI PR i
LARG, . AR DHLES A DX, BEE AR DA R [ 7 s o
FEAEP I, Ko A A T0CE T 78I R 1 2 2 B LUOR AR o

FE 245 T 3 HE2% 8 N B 24 R Sa R R AN G K5 B . 2R BE% RAERENS ik
HERGE. BIRIEFENRGE, B RS AR EEARSE H i RGeS A I mi
TRALAS N ATt RE AN DS R H 00 B 2D AMZRAS T 0%, Ar 8 A i A
A AR, — HA AT Y (5 A Al A 2 i e BT
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HRGAEBAENLAS NP, PRIEA 2. B2 BTN Ba R g filas.
MR B i AATIBR R AT ] ¥ 28 A A 22 4 T R i e Jim BSR4 1 = N e 132 AT, R
WIRTE o FEAE LA BRI S R SR (T S o IR R WEERAL P Y
P42 BT ARG ATERL 0 M s, N A i B (1
B, IR

FEPTAT N D322 DRy B AT I H IR Em bR TR AR A, 8 e s i L g X 1)
AN NS VARIS 22 AT 2 A, A0 A I IR v 38 2 2eAT vy I kT o iRl N
M35« I BEATH B AR SR AT 2 (V55 ELB . T <2 (5 5 R iRy X
. —HA, ML NSLRIE S a0, RIMREMIE N iR E . i N LR, Plas
N7 ATAREEW R « MR LA AT 2L E R IE R KCIKAT S I, A s BT (B L& A7
sl BEJS VIRl e ik Bt e, [RIIN DDA o s 4 s UMV R I BE Y. o H 33
W TR DRRRRE T EAT B v, R PITAT AR = A T e I BRI 0
MR Pl X SRR AN At 1) B ifn LA R BT 8 T A AN A o AP AT
SN N B 2 4 BB A6 20 A (VDA B39 TCAT AT L PR S 71b s 5 A et s 7 HRL B R DX 1 £
AN BB BT, DU s S R A AE, JF AN E 7w bR

FERLE N5 T ZERAE S HLas AT 3 B AT 2 g s ta], RN 2R IR G
P45 o0 ZRC A s AE K AR GE. AHLA AN R SR T IE s, PRUEAR A AN 52348
S5 h, DRAEERLas NN TR BT G R AR R, W B 2ER . BLEs NPT 9K
P A i ik gR 5y, H IR ERIAAL TH AL, ARl AR 25 S Ja A fale . — B4
Wreh, DR ZH R, BRI N e BLAS AR O S N s J 2 AR BN
0.5mm LA . BTSN, Hlas A& EEiashih EXRcH Ash AR E, — Bl
NREFZ S, A RER, 1B g e Re e, AR R ILEs N2 . P i
BR . PRV B EEAENL IR N T N, AT S R B o W ORI 7 i
i AHEL B T 2232

FEZALRR 5 T R S AL AR AT B L e MR D IR T, T SCBLPRAE . AEEEE B EMt
T RIE AT I MR R B T 5% RUAE I S AT LAE AHLAY
T AR R BEAT PR Y o s 8 SR AL e A R T 3 TR 08 51 o 0 1 o T 8 1 Jit
o PRAMITR LA N TN AL 08 1) 22 AR Y, WL s NEEE A 5 TR . 518
wiv OIS DUT]S 1S MR ERAE BT AT 4 S AR I T ax i i . RS HLEs AP e i
Jihh s B LI, MR R 60~700%, FESEHIRG AR E SOl A, P
AT SRR A5 R I BUE SR 4 B 3l sk, Il R S8, B Z28E, H
W, mhE, DU BRARE S BT E (R, Sk, X, W, e
TR T, PRI AT SN, i S (Ao R I K i
Fo AT 9K AL, SRR B RS o Bl as NIERAE . W msh B ahplds A W
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