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Drilling equipment for stator case of large wind generator

ZHANG Jian-xin, LI Long-quan, SHEN Jun-teng, ZHAO Xin

(Basic Experimental Training Centre, Tianjin Sino-German University of Applied Sciences, Tianjin 300350, China)

Abstract: Aiming at the positioning hole processing of large wind power generator stator case, the drilling equipment for stator case was de-
signed. Based on the structural characteristics of stator case, the rotary positioning platform was designed by 3D modeling technology. Stud-
ying the location and processing technology of positioning holes , three-axis horizontal drilling equipment was designed. Based on the research
of structure and stress, the key structural parts and their deformation direction which have the greatest influence on machining accuracy were
analyzed. Analysing the structural stiffness and processing precision, the positioning and locking mechanism of lifting platform was designed
by finite element method. The results indicate that the rotary positioning platform can realize the drilling of four processing surfaces in one
time clamping, the three-axis horizontal drilling equipment can realize the processing of all holes with high precision. The experiment show
that this drilling equipment can improve the efficiency and precision of drilling processing remarkably.

Key words; stator case; three-axis horizontal drilling equipment; finite element analysis( FEA) ; stiffness analysis

SR LRIB [ E T AL . (g THLFCIIRT i |
7 A7 4 AR BT A o R AL T
LA RN E T Ee AT RE (L E LB o HRAEHLAY

0 51 5
Wi DA VR B YR A TE 5, X7 % F BB BT o

H s ik, 5 Z BLEm I & BilE FHlsed H B
Bl R Bk, LI 6.3 MW XU & HLHL
ol g LT E IR 3 AN R KL T RS ik
2.2m1.8m#Afl1.4 m,

W3 K FAILE F- Bl g — R B gt 1, ShERIE AR
RTINS 25 0 B, R HLHILE F

i B 82019 - 09 - 04

FRIAN TR, 1 T S B R B R 8 ~ 12 1, E S
FLEARRR KA IK 32 mm, IR & KAl ik 300 mm, I
Sh AN R RTR 2 AL i TN T R A B
MR L IO BN — 2L

ST NI R BHLE THLSE B RGALIN T TAf i A
R ASCRATFRI RN K LA E AL B LR A

EEWA ARG H AR GIHT S | S LWL FRHERIR S5 H (19JCTPIC45300) ; Kt i Bl i1 5 H (18PTZWHZ00130)
YEF BT 5K (1980 - ), 5 L EDON  RIZ0H , 1 2 S0, S22 AL — IR AR B RERLAS AT AR T RIS, E-mail :7jx_(j@ 126. com



% 6 3

SRR, 5 RBXT ) A L HLRE FHLTE B P 3 A AT ] - 707 -

1 T TERRTZ

M E T HLTE YR A 1L T T AR AT L
BOR, REANTISEM, & THChIET R 72 4 4
TET ¥4 2 B4 X T, 0T 380 o B ofE, AT b P
T ) L 141 S T2 AL T3k A9 S T, 7 5 1 BIL o D ] o
i AT R LN T SRR A k) T BT K 1
ST R, AL R FLHLR HT R T

T ETHLERT Ja 22 A 4 AT EiALIN T,
TESE— N BT LRI TS, 75 20 % T Hlre i AT
VAR (S5 b — A Fp N T 1 T A AL AL K
FESATR—ANTH B LN TR B e B AR AL
S0 SN e S W S 3B NI - R I T
N e AT ) SEERIE RIS TR R B R E A

AT, AL E T RIERTE R ZRHOR,
ARSI T ALBREE RS AT, ZR LA AL F Lt 4
7SI I T 1 KRR T4+

2 HALE AR

&R E T HLTE I SME FRAE R B AL T T2 %
R BT RRIY R A HALRE T-HLoe Bl FL2E o8 2 2
PR 2H B 73 ) 2 B L B RS SR [l 65

BhEFLAE A BRI 1 R

5

Bl 1 EhfLEes BRG]l
1-BRE2 - EE3-\ETHE4-RTMNE;
5 - 4EILREME ;6 -V w47 - 4E5LHL8 - Z @B S ;9 -
Z@FH10-X @B s 1l -XmFH;12-YaEs

2.1 ARIHEEEE

AL AT A RS & SEEG E FHLFE a2 R 2 7 LA
K EEART IRE . ST T AR5 2k 3 354
B a3l A [ R | [l S P LA R [l TAE R

IFi] S A 22 2 1] 5 T b T 5 01 T A 5 T 0 e 1
Plre AT e M2+ IR R A HLEL ) 2 FHLSE , [l%%
TAEGECE AN B T2 Je B 78 [ 5 W 5 11 5% T4k
B Z AV Z AT M 7 I S0P R el 5 o g
g, 1 rh okl e g 1 5 RS TAE GRS, WIFE S
PR ALIR B0, 38 5 LR S AL , P2 ad vl L
iy A IK Sh AT, e 2R AT BK By (] 5 57 45 b g i AR i
S IPAE B Nl TAE G 8% ), i SE BRI T8 F#L5%
4 [l s 3
2.2 ZHHEMNREHFLEE

Bl A S FHLATHT S A2 AT 4 TR
BHALINT AR 0 T o0 AL B B A R, BER A
UL 2245 5 ) AR X6 T 5 AR 4l 2 1 HLAE 1)
ARV B R LRI AN [ RS, SR B FLAL S BT S5
[e] (149 F- 88 LASE 8 Z Sl ) 568 0 KA B gk 4

Bl gk RN EE 4 B =3l 5% 5 161 2
e, —RMEPCEG AL & EZ M ALEE X ) S
HY SR EEEG 2 S E & S iR
BFLHLAL AL

Y [ R R B[] 3 L U T S BR Sh, UE R S
[l 2 fiR

K2 JFHEHE R G R A
| — R JEAL;2 - VRIS - #ik 84 - & E;5 - £ @)
6 - WA T -G A 8 - kAR

P2 b AR TR T 1 T3R8 Y )i & THRE
el 8 4 FHT0 65 TR S E 07 45 Lk i DT 48k - 48 1) 1R A7
(VAR B (i O T = B B = M o 8 1 P I = DR VA
Ak s e ra) ) 4 Ze0r TARRE W6 TR, Bd i 3 1T
B THRE DS R B U4, DL B A [R] 6 R B xS T
LA RHRAE 2R 5 2 1 T U8 18 A
T 6 FTRRAE freen B R BE (R 5 45 LI il
Ao 1) i S B 5 1 LT ) BT



- 708 - L H

Tr & 37 &

X FIa R AR B J5 1), R R Bk 22 AT 88 B A%
Bl il A ALK S (936 T SR SR 22 F1, 3 TR0
7L SRR A S BN A A | LA AN [ A7 R R R
X I B AR B E LRk, 6 ) e i i H L
(R0 )26 X X 7 1) T 1 A TR

Z I EART 5 I, RV LIRSS 1), Z 7 ek
TR R R AATIE AL B il TR R sh 2241, X1 5¢E
Bl PR S A A B LS Z 7 T R

AN B REEAE A LLEAT 0 ~ 160 mm £ 160 mm ~
320 mm PSR4 IR U DIRE , AT SEER A Bl
L DIRE, LA R IRFLAN I K

Al FEHEARSHUNR 1 Fis,

F1 EFNEHIEETERRSH

I H £

K/m 4.5

HME R $&/m 3.5
E/m 4

77/ mm 2 000

X PO WABEY: V4 PRHAY 1 200
(mm - min~") LAY 30

172/ mm 2 600

Y % POWABEY: V4 PRHAY 2 500
(mm - min~") gAY 30

172/ mm 800

o X 71755 F5h
T RS FLIREE/ mm 320

BFLIE A B/ (mm - ¢ ) 0.15

ol s EHEY/ (r - minT) 2 500
Rifl ek RS/ (r - min ") 625

SR/ mm ij; ; ggg

A £ %@;%ﬁm> "
BRI RE (10 ¢ 54T 175

/(kN + m)

2.3 XEBEMEERITSN

BhALIN TR AL A5 R AZ Y ) H T R AN
Z ks i, TR G (Y IR G) bR
X 6 kS Z 1006 L UL Z sk s
JILRF B K2 300 kg,

BEEIIN TR LIRS R

F, = 309D/*°K, (1)

SR D— BFLEAR  mm yf— A mm/ri K, — 6
IERE

BAL TR HT200 , Bl Sk AR Ry e 4N, J5c R B
LEAE 32 mm, #H45H 0.2 mm/r, B ERT S
B A BB FL IS F1 0 2 046 N

H T =k R L ke A A ) B 07 B8R R L

RIRG EZALE Y WA Z kAR, AR R 2L
TEY 1A AL,

LA BRICHMITE, Y [ B Y a7 J7 1
PR SHTANIEL(3,4) iR,

B8 8885845688

Fa YIS Z AR
T AR A TR, X HE A 7 W B2 43 A st AT DA
BOHAh— A 50T, WA T Y A TE Y )
IR ETHEAL S SIS LS Y e AR Y e
PEVERE  STAENY Y M RSN S MR LRS
S BRIT AT, SEAENY Z T AL B dn E

5 EBoR™
UZ (mm)
_ 2.64%e-004

_ -4,789%e-003

_ -9.843e-003

_ -1.490e-002

_ -1.995e-002
. -2.500e-002
-3.006e-002
-3.511e-002
-4,017e-002
-4,522e-002
-5.027e-002
-5.533e-002

-6.038e-002

(IR WAL E: e ]



% 6 3

SRR, 5 RBXT ) A L HLRE FHLTE B P 3 A AT ] - 709 -

Z i sgma fin T ALK BE , 2 FHLoe Lm0
FLIHF 2% FHed1 2R BB 5 (7 B s T B L 2o
Bt EECE , FLURRS B 2R AR, B rDE s M, 4y
BT, SEAE B G 7= Z 5 1) AT B 40. 08 mam,

Y [ SRS S I T AL 7 B IR, 20T, 1 6
Y [ KN R 0.015 4 mm, BAELEFHE T,
T FLIN TORE B 52 e AR X /0N i e L
BEEMH T8 0.01 mm,

R T 4 R R R R A B AR SCHE Y [
3 B 22 AT P 2225 A T £ B e

Y [ A R B AL 6 T

Bl6 YmMEEYERE
1-Y®EE;2 -HREE;3 -2 EH;4 - 45300

Kl 6 IR B TSR I R AR A
BN E LT Y 1) i A A B R AR
SETESCAE b o A8 Y I7 XS 158 MUR , TF R shatl i, 4t
[ B AN Ao Al , AT 97 11l Lo A i 5 Bk, 5
BLY [ R P T R rp B I

3 ZERiE

M TN T T R 22 MR 5 28, RIS v
HLE FHLFCIN T ZERLFE b n Tl —2E 5110
TP EREFLIN TR TAR R, S5 410 E A AL
N2 B 7 FHLFe B FLR o B = 4R g
ARV T E T O SARBERY, S b 1 SRR a5, 3
T IR T AR AR 653 5 8 X (o AL oA o2 B
]| Bt OB 2 i e g ] S R I
TR =Rl bR AL A S5l S 52 JT ST, e b 1k
TN TN FEE S e e A ) 5 B 45 # A2 S AR AR T 1 2R
A FRICII T IT i W SCBEES R P REAT T WIBE B9 23 A, O
BT TN B R B E AR R, DI T

AR5 AR

WA RINIEE
WL R AR %L A 0 TR R ol 52
PAE— YR P oE 4 AT A AL A7 ; =l b £L
P REE THLTCIN i LA FLAYIN T ik vl 58
BRI ) R HHLE TRl s N T T A LB T,
L FIAE R < 2B FL o A vl ful 25 i i R KU
KA HLHLTE R AL T AR RS L

£ %% 3L ik ( References) :

(1] RS, BN X 4. KPS ARS8 A s
B RIBRI )], ML ,2013,12(4) :60-61.

(2] % I 9FEH. MM G & F MR AR LA B 4h
B[], BULHLBK, 2019 (1) :4042.

(3] E &, T2W A & Sk A ShBLIN T4 & 1 45
FIBETEL )], IO Al K241 2017,38 (1) :67-70.

(4] ™ B A E A p 4 R R A Bl f LA B T[] il i
HARGHUR,2017(2) :142-143.

[5] ik, o et i AL T8t [ )], MU TR, 2015
(7) :158-159.

(6] skassr, skE M, IR0, 45, N T HERRHOR A A2 L HLE
HiI[J]. ML T ,2013,30(3) :284-287.

[7] ZHANG Xing-hui,ZHANG Jian-xin. Research on disassemb-
ling equipment for construction machinery hydraulic cylinder
[J]. Advanced Materials Research, 2014 ( 989994 ) .
3323-3327.

[8] EROGUL D,SEN F. The effect of preharvest gibberellic acid
applications on fruit quality of Angelino plums during storage
[J]. Scientia Horticulturae,2016(202) :111-116.

[9] DURANTE,BOCCARUSSO M, FAZIO D L, et al. Circular
cutting strategy for drilling of carbon fiber-reinforced plastics
(CFRPs) [ J]. Materials and Manufacturing Processes,
2019,34(5) :554-566.

[10]  FFHPE P 5 BT A AL SVR WAGEI S 7E

LR AT ()] B TR =24 A SR ,2018,32
(12) :88-92.

(11] PR IR, Mg e, X205, 4. JET BP A28 9 2% 1 B ]
TBwETE )], ALK S TS, 2018,34 (3) : 116-
118,149.

[12] RS AR, DR NI BE = L A AR AIE -5 1 2 i 14 335 2R
ARBITITEAGEL )] . AU TR ,2019( 1) . 74-77.

[13] 5Kk &F. K MU AN TSl L3 S AR [ )] Aol AL
H5ARIT %% ,2013(2) :37-38.

[#RAE T

SRAEHT, I, T | . KRN R APLE THLE B AL S AU BRI ] ML TR, 2020,37(6) :706 - 709.
ZHANG Jian-xin, LI Long-quan, SHEN Jun-teng, et al. Drilling equipment for stator case of large wind generator[ J]. Journal of Mechanical & Electrical Engi-

neering, 2020,37(6) :706 —709.

(UL T#) 2435  http . //www. meem. com. cn





