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(57) Abstract: The present invention provides a control device for a gearbox. The gearbox comprises a mechanical pump and an electric
pump. The mechanical pump has a first-stage displacement and a second-stage displacement, and the first-stage displacement is less
than the second-stage displacement. The control device comprises: a sensor module used for detecting the oil pressure of a lubricating oil
of the gearbox; and a mechanical pump control module used for, when the oil pressure is above an oil pressure threshold, controlling the
mechanical pump to operate at the first-stage displacement, and when the oil pressure is below the oil pressure threshold, controlling the
mechanical pump to operate at the second-stage displacement. By using a mechanical pump having two-stage displacement, different
displacements are applied in different working conditions; thus, lubrication requirements in both rated working conditions and special
working conditions are taken into account, thereby avoiding insufficient lubrication in low-speed and/or low-temperature conditions,
and excessive oil in rated working conditions.

[ L& 5]



WO 2023/045705 AT |01 00 A0 00000 0 000 Y

SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.,

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
— BRI AR5 G)) .

(57) FFE: ARYFRM T~ AR IR, ik A IR BE R, FridHUmeR R A 5 — 49
BERE R, RN TR GIE, Db B, RREMEA, TR A e A A T Y
VS, HUBMCAR R A, P T vl e T ol s R I P AR U DL — G iz AT, AR T ISR T
BB I P A UCR LA — gl Ria AT, SR B I RIFEINUACR, EARFKN T PN HAFKAR,
T T AE UL PR TOCRIR T /55K, J8E S T ARIE A/ B IRR A T B AN A2, BLREIE TO0 P 2 i .




10

15

20

25

WO 2023/045705 PCT/CN2022/115427

A8 R (1 4 i 2 A

AR sk

AR R Rl B, RFE0 A AR LA R 1600 22 (1 4% 1) 2 7

TSR

JRCFEL A B AR T AR KBS 1 A R R ML T AR s e, LB H R AAT 2
b AORSCBIIE I, FENRAA NI TR S, TR RIS DHE, Reml R A A
PSRN A T BT AORIE G SC RE I IR R AR . H AT X AR AR R gt b, FAENL
PRAE AT B2 AU AR BETt s LU B X (56 2l 1@ (6 8) 77, 1T i AR ) 5e &
A8 A A R

PRI, AR R BRSO T, AR AT R 8 DRI #e 3 TAF,
SR BRI ARG, DAL T IR = 2 F AU O 97 D04 4 R H 9 o el PO 2 A S8
TR o S ATLBRCR R B AR AR A R 02 S0 S8 RIOE SR TR BETHIR), I FLATLAG
ZE U B 50 A AT R A P N TR 2SR VR o AR T 218 AT 0 A6 11 A TR S BTG S LR
IR BRI, A BESR HE e 2 Il & R AN 2 X 3 BUR AR ik A A
Sl RS T B B A 7 20 AT 2 4 8 G )3 AT R i

NT SRR A, R R AN B RS DOR BT LR R, XX
SFEUUE TOL TRl R, 1 R M e S SRR i, B T 3 A X
8, JF HAE DA R AR 1 BE IR AL o

W 2%

AT T i SR B B A H SR 1T 52 o (R LR X DA S A e T e R R
BT A A TR AR, S0Pk e M R B, Hon] DUERAUE T
FFIR 00 T A A (R0 /7oK o

AR IR B AR T IE BT BOR 7 SRS BN

ANRIBEFRAE Rk e M PR B, Prid i e f R IR AT i B 2R, LT
MAET, BRI B — RS g E, B RHED T8 g E,
Ik 42 il e AL 358




10

15

20

25

30

WO 2023/045705 PCT/CN2022/115427

FRIREASZE, I AS I A 8 A AR il et s, A PRy ety 3T 5 R o XU 11
ol G LR S RO FBEIE T2, BHEN R4 LT 56 &M T, H
DRV (18 B N TP S RE BRI, IS A LB 1) it EE AT

WU A, T T dih s e 330 s s R 42 ER MU AR — R FE iz AT
A ok AL ok o B i 42 R LB R DA B — s AT

ANRIBEFRAE Rk e M PR B, Prid i e f R IR AT i B 2R, LT
MAET, BRI B — RS g E, B RHED T8 g E,
Ik 42 il e AL 358

FRIREABZL, T ASIN IR )i A\ S PSR P B 2 ) ok

WU A2 A ZH 0 XU 18 i N T8 TS DK 5 3 52 o {47 ) BT BAERS
I AT ) CAS A IR (1 i Ao T /Dl S B HL P B R PR B /N e
BRI 4 R LR LS — g e AT

ANRIBEFRAE Rk e M PR B, Prid i e f R IR AT i B 2R, LT
AT, PrRAUVMER BAT A gl e, 3-SR T g,
FIT 7 1) 26 B AL 46

FRIREASZ, AR XU Ay N 8 TS R

WU 35 A ZH A i N 3l PS5 3 52 ] (R i v o i R I 4%
AU AT — kR AT, LA T N 52 /) 3 2 B i A i ATt i B
fEL I P HIAUMA LS — ik s T

PLidests, Frididt e N HUE EE 1 52D 30%.

Peidests, Pk e N HUEE L 1 A2 D 50% .

PLidests, FridHUBER Ny AR TR

fLidests, PR N IEHAL R

ARIIRAG M HARBCR AL R B R PR, AR T T
AR ERNCIRIER 5= Ol N V=M RV I 57 RV U R o P v S LV R (R
FAFTEIE A Z, PAREUE TH T2 Ml .

oY PR IR
B 1 7 AR W STt 51 ) 42l s 8 10 5 R A 1)
P 2 7 T A e W St A1 PR 2 A 8 B 10 42 1 2 A P 7 o TR
B 3 7t T AR 5y SRt A 4% il e L 1 42 32 g s i P

2




10

15

20

25

WO 2023/045705 PCT/CN2022/115427

A O W [ B A St 7 5

THZHEE 1-3, WRIEA KW ARSI T SOF 855 B BRI 2B 3] .

S B 1R T AR ]S (1 1A 6 R 1R 20 8 BN A A AE I, IR A e A
CLFEHULMER 1 AR 2, Mo, FrddlieoR 1 B S SR 90k s, &
AR T R SRR, iR B AR MR 3, AR A R A 1
TR s MUBCR SIS 4, F TR0 e w0l e BRI P LR 1 LSS
— I T, DU AR R A T uh s A I LR 1 PR s AT
FEZSCHEE  , MUK I AR g, AT CASEELR I Il 0 s A R e R (b
Lt

SHE 2, RPN, %8560 AN AR R AR T

A UR 101 A% ARSI A R A0 1R il R i, — ROk UG, il R BES Sk
WA AT 1247 R, B4 =2 DA F i A\ 3 S AT T Bl 2R AN AR (R ik, 3]

THI i 2 EUARAIG,  BEI T EEHUMER EA B BOR I R A

YR 102: HUBCER ISR W 2 & m Tl s B e, AR, MYONRR
A IR TARIRES, iR BT, MARNLE103; =5, Wik
FeRA I IR EANIE TS 0y, READ IR 1044

A UR 103 : HUBER I BB A 2 IR LB MOHER (Blan s — 2l mistT) ,
AN 38E S il B K B PR I s 5

YR 104 HUBER I BB AR R LECK I HER (Blanss — 2 mistT) ,
M S (R AN 785 o

ZHE 1NE 3, BT AURE RSN, S Stfl, f) % Bk n] BUE

Ao 5 DR P il A\ PSR PR ) 2 (1 e S DRI I B A 10 00 o FLAAORUE, A% kAR
ZH 3 FH A G PR N EERT R B AR IR e s UM AR 4, e XA 1
B NGRS OK T8 T B I A LR 1 BLEE —Z AT, DA THE B 1Y
Y N EE /D T T 1R (L HL L2 2 (18 A T/ e i (I 4 S AL 1 A — 2
RIBAT . ARG F, FANUBER N R AR

XS 8] H Y A 2R A A R R AR AN T



10

15

20

25

WO 2023/045705 PCT/CN2022/115427

IR 201 A I RVES 1A% NS PR HL BN R e, n R B FR I R ARAR L
ATAR, 2NN 56 R CENIMEIE RS TIATUREE 1 T AR AR 52 R 1)is 3%
FIT LIRS 14 B N T R 108 S TR SR P Ak T 100 g — A B 2 4R A

I 202: MUMCGR PGB A B NS 2 B R TE T HEERE, &2, HA
APR203; A, BEADIR 204,

IR 203: WIMER S IR AR RN IE LUBC M HE S (Bl i — =2 A7)
NI 38 Gyt 8 R BT R 8 R

IR 204: WUMIE P BRI W s B 2R e e /N TR I, A, U
ENERE AR AR 7S R I R, BEAD I 205, 2575, BT AL B) LA BSR4 1)
Bk, HEASER 203,

IR 205: WIMER IR AR RN LUBCK I HE = (Bl 8 — g is A7)
NI G AN 7848

X — S, R FEH IR IS NI A FL B2, AR WL BT 258 — g0
BRI R, B RHERN T g (HR A B ARS (L A
2, FTASRES B N AR MU RIRE, T TEmM RS K T4 T
P R o R 051 a4 R T 1 50% ) R I 7 el 2 R A I 3 e LB 2R LA
G EIE AT, LR TR N GH S /)T P2 B (i AR T b 2 Bl 4 s
MR UE —RHEIEAT . N T RS IS A AR AT A 0 T 0, BN T X RER
foy N PR e T PO ASEIN  SXoF el 9 A = B 06 B Z0IR A B T, I8 AR
RIIEBL T, AR AN TARSCE DARAR IR BB i o 11 AR TR NS P& SO RO
IR AN S BB — 2 /B, D G IR N B B0 (R 3l D R LR 2R 7R
TEDNBORHE & TAR AR 29 13 7
HAR DL PR T AR IR R AR S 3, (ER AU EOR N T2 R B, XY
FEZSI AR, AR I ARG BBl A B BT RSO ZEE SR 5 BR A8 1 o AN 14 AR N D17
AN BEA R I R A SE R I RTEE T, AT DA IR e s 7 Uit 22 P AR BE BB 2L
{FUIX SR BT RS D517 N AR K B B R



10

15

20

25

30

WO 2023/045705 PCT/CN2022/115427

O

1P ik e 40 1 P 0 2 L, P ik Se AR S HUMCR AT Bl 2R, HLFFAEAE
FrIRWUCR AT — e el sk, 2R R T35 9k e, Frid
F 1) e P 4

FRiRAs B, T A 00 A 58 G 1 909 i ) e

PUBER P B, F 78 il e s il e b RIS 5t LR LS — Zi R is
17, BUACH T il A T 0l s i I 9% R AL BBOZR DA — i iz AT

2. AR A 045 R L, P A A R L S LR AL B 22, RS IEAE T
FrIRWUCR AT — e el sk, 2R R T35 9k e, Frid
F 1) e P 4

PR A, s 0 DX 1) A\ S T2 R P B 2 1) T

WU A B, 78 R A6 o A\ S T2 K 1 5 3 T2 B I 42 A ML AR
LLSE —JrF =izqT, u&m?fﬂ?%%ALf$ o R HL FL Bl 2R R B T
/N T B I A U R PSR R R IEAT .

3. Rl R AR 045 R B, P A A R L S LR AL B 22, RS IR T
FTIRHUACR FAT S — e el sk, 2R R T35 9k e, Frik
F 1) e P 4

P RAS B2, T e 0 DX 1 g N S S R i 5

WU 2 AL, 1 oy A\ 52 K1 55 3l T B (i Mt i v 900 i R A
I 32 AU AR DAZE — R R Is AT, B AR /Dl T B (Rt i AL 9 R A
o A LB LSRRk s AT .

4. WIRURIER 3 A M sl B, HREE T, Hridd 5B fe v diie L i)
/0 30%.

5. WAURIZER 4 Frikif e dle B, HARFLE T, Bkl I sl e e 5 (1
%0 50%-



WO 2023/045705 PCT/CN2022/115427

6. UNBURIEK 1-5 AR TR AR B, R AEE T, FridbIMeR i
PAH AR

7. GIBCRIESR 1-5 i EE IR MR R A, S IEE T, g yIeR N
5 RHARER



WO 2023/045705

v

HUBRR $2 il B 4L

( s )

AR LA 6 A B b A el

IR s v VR s A 2

PCT/CN2022/115427
IR -
A
2
A 4 A 4
B R HEh
1
41
101
104

FERINUER BLEE — S st

IS
(\O)

1/2

/

R HLBLAE LA 55 — g4 BB 17

103




WO 2023/045705 PCT/CN2022/115427
( I )

A
T —— —

201

0

A N\ T KT S T AL

PEHINUMER DU — SR I8 1T HL Bl AR e /N T R ?

205

/

P HINLEE AR — R E AT

IS
)

2/2



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2022/115427

A. CLASSIFICATION OF SUBJECT MATTER
F16H 57/04(2010.01)i; FO3D 80/70(2016.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

F16H;FO3D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT; ENTXTC; CNKI: XUFL, 5545, ETFH, AENE, HULMOEE, FUIMEE, ZHER, fml, ZRes, ik, 3E, B(E:; VEN;
ENTXT: wind, power, gear, box, lubricant, oil, pump, blade, variable, displacement, detect, sensor, pressure, velocity, speed,
threshold.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 215596379 U (ZF WIND POWER TIANIJIN CO., LTD. et al.) 21 January 2022 1-7
(2022-01-21)
claims 1-7
A CN 202381670 U (BEIJING NANKOU RAILWAY TRANSIT MACHINERY CO., LTD.) 15 1-7

August 2012 (2012-08-15)
entire document

A CN 111350660 A (TIANJIN UNIVERSITY) 30 June 2020 (2020-06-30) 1-7
entire document

A KR 20100026866 A (DOOSAN HEAVY INDUSTRIES & CONSTRUCTION) 10 March 1-7
2010 (2010-03-10)
entire document

A JP 2018003795 A (HITACHI AUTOMOTIVE SYSTEMS LTD.) 11 January 2018 1-7
(2018-01-11)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

28 October 2022 18 November 2022

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2022/115427
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 215596379 U 21 January 2022 None
CN 202381670 U 15 August 2012 None
CN 111350660 A 30 June 2020 CN 111350660 B 09 July 2021
KR 20100026866 A 10 March 2010 KR 100999715  B1 08 December 2010
JP 2018003795 A 11 Janmary 2018 JP 6737650 B2 12 August 2020

Form PCT/ISA/210 (patent family annex) (January 2015)



EFrteERIRE [l b F i 5
PCT/CN2022/115427

A EEAST A
F16H 57/04(2010.01)i; FO3D 80/70(2016.01) i

IR ERR T A 2028 (IPC) B R I 122 8 [ 2240 ZE RN TPC R A /328

B. T E

TR KRR ARBR LSOk (BRI PR R S 25 5)
F16H;F03D

AL A AR AU A 09 B AR IR PR BE SCHR LA AR AR 2R SCR

7 H Fr i 2R AT & B ) AL AR e (BB I 2 AR, AR A=A e iD )
CNTXT,ENTXTC,CNKINE@, ﬁ%%ﬁ? ‘)‘ﬂ?’%’?ﬂﬂ? Eﬁ,iﬂﬁ, *ﬂ-ﬁﬂiﬁ? *J‘L?EEE’ %ﬁF%? ﬁl\?}r\my /[35@3‘%%7 ?EE}—" ﬁg7 ]éﬂ

=0 VEN; ENTXT :wind, power, gear, box, lubricant, oil, pump, blade, variable, displacement, detect, sensor, pre—
ssure, velocity, speed, threshold.
C. FEEHF
% B* SIS, HERT, fEHHAHREE FHR FIRURI B R
PX CN 215596379 U (CREHEZREREGE AR ) 20221 H21H (2022 - 01 - 21) 1-7
BRI R1-7
A CN 202381670 U (JbRTrE OSUERBAMRAE FRIFITA ) 201248 H16H (2012 - 08 - 1-7
15)
2’8
A CN 111350660 A (RiEKZ) 2020466 A30H (2020 - 06 - 30) 1-7
2’8
A KR 20100026866 A (DOOSAN HEAVY IND & CONSTR) 20104E3H10H (2010 - 03 - 10) 1-7
2’8
A JP 2018003795 A (HITACHI AUTOMOTIVE SYSTEMS LTD) 2018%F1H11H (2018 -01 - 1-7
11)
K2'a
[ s sepbecks myige s g, TR SR
B SRR AR R, “” EEF'L%E[E‘Z%?EHE[ZE/A%E, 5 g AR AL, (28 TR
“A” A BIFESS 3R T I BoR — Bk i st S 2 I ERE R S SO
“pr 75 R H 2SR S A AT RITE 5 i e “x” #*‘”IJ#E?%E’JI#F BAEEZE, INEERRF IR HA

R
P, RN B Ak
L Q?%%%QE%Q%ﬁﬁﬁﬁﬁggﬁﬁ%@IﬁﬂﬁEﬁ A e T

: Bé/‘é‘ FIAMUIREAN G B2 A, Bk HIK
“0” &ZZD%’\% M R B HAN T FATFRISCIE EI

«pr v B e R i (R B Es  fEseA B  SCEE ‘%””ﬁ?ﬂmxﬁ
[ R 22 S B S AR R H EA Il i 2R A 45 1D 2 H 3
20224F10 H28H 20224F11 H18H
TSA/CNA) 42 FR R & Huhk EZRE 5
b [ E R &R (TSA/CN) Biij:
[ B T VR X # 1A L 65 100088 ARALZN
fEHE (86-10)62019451 FEiE 5 86-(20)-28950333

NAT/ToA faan == /&8 a0 fana A 1N



Rt 7 A
RFRBEERINES PCT/CN2022/115427
KBt i 3 G RIS e R R s
CN 215596379 U 20224F1 H21H o
CN 202381670 U 201298 H15H I
CN 111350660 A 202046 H30H CN 111350660 B 202147 H9H
KR 20100026866 A 20106E3 H10H KR 100999715 Bl 2010812 H8H
JpP 2018003795 A 2018FF1 H11H Jp 6737650 B2 20208E8 H12H

PCT/1SA/210 R (FIEEFIHHE) (20156F1 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - wo-search-report
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report

