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Abstract: Features of different power transmission paths of a
novel fixed shaft active transmission were analyzed. From
aspects of maximal velocity, ramp start capability and backup
power, dynamic property requirements of different vehicle
modes were given for plug-in hybrid electric vehicle(PHEC) ,
the necessity of a new power matching design method was
explained. According to backup power requirements, types
and power ratings of power sources were selected. According
to ramp start capability requirements and maximal clutch
slipping work during ramp start, 1st gear ratio was

YR HEA. 2014-09-11
HLTH. BR B ARBEES (51075301

determined. According to maximal velocity requirements,
drive motor power transmission path ratios and remaining gear
ratios were calculated. Structural features of transmission
prototype and vehicle prototype were described. Based on new
european driving cycle(NEDC), energy consumption test was
realized. The methods to realize smooth drive torque at
wheels during mode or gear switch were explained in details.

Key words: power matching design; fixed shaft active
transmission; plug-in hybrid electric vehicle (PHEV); clutch

slipping work; power interrupt
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Tab.1 Original vehicle basic parameters

¥ ik g
WREEM /ke Mych AMT 1 645
BB /m r 0.3
RN R f 0.012
A RE B/ m? A 2.226

RN E i Co 0.31

RENLIIR/ kW Pice 85
REWUR R %R/ (1 » min 1) TUCE.max 6 000
RV AREEHE/(N « m) T1CE max 150
1 R4 LE i1_aMT 3. 476
FWE L io_AMT 4. 313
HiBE/m L 2. 65
L ERTHH IR /m a 1.239
O EEHAER/m b 1.411
LB R B /m he 0.582
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Tab.2 Dynamic property requirements under different

vehicle modes
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R, B BAEFE K.

3 BHRELLHWE
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E e, ig=1. 5, iso=0. 874, B EMT ) 5 24 Lk
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W 2455 25 3 AR SE B ) 2, R
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z - - 2. AT : D iy or = 3. 232 B, Wi =70 4287,
TERH B BT D KNy Wav—3 8641, i — 69 678]; QBEE i sver I BT,
W =5 o+ (Ti+TD + Wice LB W 39 8 AT 4 iy e S0 SR TS
~ - N f B}, Wice FEAE R 11 169], Wen BN 6137, W. [%
R HRG R ERAER AP 16 7 1720, @ % iy = 3. 7 B, W, B 0 20
Ew =5 * Jown * womn = 3 613.6] 39 7187, 5 AMT 7 18" B T A2 2 3 B h iy W,
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JxcE oA T B 2. 750, BRIBGTT A Z RGBS
etk BIAH Tiepim~T.
0T RRIRAE 18 il BT b AN A A T, 1R
& Ten= TEM rate max » 11_evr = 3. 232, RPN A

FRAE 3R /IME R
T _Tf+Ti_iSO'iOWT'TWratem_
ICE_lim_min — T - =
L1_emT * lo_EMT
98.5 N+ m

Iﬁﬂﬂ‘@ﬁ' TICE_lim:O- 8TICE_max ,H EMT E‘J 1 ﬁ/l
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140
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100}
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i1 gMT
2 i merXTEEEFHREI RN (CS HiE )
Fig.2 Energy conversion of different i, gyr (CS ramp
start)
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PAK: ICE AT By BRI AE I BEOR (=3 ]
My pvr * g » (€05 10° » f+sin 10°) « 7 3.6+7 21 MM

11_EMT : T
Lo_EMT * 4 ICE_max

1.53
H I FI5E 2 4 e =3. 7.
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CD # =T B i HLER Sl ) $8 T SR 63 7, B TR
UL T ST BEAR, A it 72 vh b SR A7 2E 30 07 h . R
& B LA F — AN R4 AL, 168 BT (545 Bt 15 22 LAk 3
120 km « b, [ESR AT LA g 3h 77 w0 [ R, (H R

= 1.311

120 " 60 iopwr * ist
R CD R T KRR I E RN
Men vt * & * (cos 18° « f+sin 18°) « r _

iO_EMT * lSI * THVI_peak_max
2.766

FH s T pesi e A FELATLIGAE ZH 2 0 Bt KBE4E, N -
m. _FARBAE LR  ah S & shALfE  , — 3 T
B&R 2. 766/1. 311=2. 11, BARNJAE — 3 Z [l A

il_EMT >
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3.4 fHEHBRFAERE
Bl 3 FIEE 4 iy 4 ZEBL B T EG5RR

Y4351k 0°,10°,20° A K 30° B3 B X . PHEV
FIFTRERE 7, 4 ZR i RILR B L T 20 5= B4 B
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Fig.3 Driving force at wheel (CD mode)
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Fig.4 Driving force at wheel (CS mode)
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Fig.5 EMT prototype
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B 6 EMT/REHZE
Fig.6 Prototype vehicle of EMT
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C = D.+G+D, -G e k™!
D.+ D,

Hep, D, Ko 223 HA2,50 km; C, 25 CD
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=2L+100"
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Fig.8 Experimental results under CD mode ( NEDC)
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Fig.9 Experimental results under CS mode (NEDC)
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B
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Fig.10 Switch process from CS mode to CD mode
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Fig.11 Gearshift process from 2 nd to 3 rd
under CS mode
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