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Lightweight technology for the flagship model “PW-XM"
Development of magnesium housings
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Abstract

In November 1993, the world’s first electrically power assisted bicycle, “Yamaha PAS” was released in Japan. Today,
30 years on from the release, in addition to engaging in the development and manufacturing of vehicles as finished
products such as the “PAS” and “YP]” series, the company also has a B-to-B business of supplying components to
bicycle manufacturers -i.e. “power assist systems” - consisting of a drive unit, battery, and display (which are
considered a central part of an electrically power assisted bicycle) . Yamaha's OEM supply to bicycle manufacturers
outside Japan began in 2013. In recent years, electrically power assisted bicycles have seen their international market
expanding. They have been popularized as sports-type electrically power assisted bicycles (“eBikes”) especially in
Western countries, where bicycles have traditionally been a common means of transportation. The sales of eBikes in
Europe are expected reach 17 million units a year by 2030\, Not only more and more bicycle brands have been
entering the eBikes market, but the number of companies developing and supplying drive units is also increasing. This
heightens the need for further improving and differentiating our products. Against this background, we have

developed a drive unit with industry-leading torque and weight properties.

iELble R DEMEIBL

19934E 11 H, A THIOTLRZEH 7 AMHIRH O PW-XM | 13202 14EIcFE5E LTz eBike RS A7 1=

['YAMAHA PAS| ZHARTH7 LTz, J87eh H30ER- 1281 THAPW-X3) D N HHTHY, HREIZEZE ST, E5k%
16 UL TIETPAS ) R YPI SV — R WS T e LT Rz X -7 ET7 )V TH5 (K1),
e, BLELSNCE BT A SOOI E X NS R
FGAT A=y b, Ny TU, T4 AT LA TR E NIz “Power
Assist System” FifkZz 2> R—% > b UTHIRHA—H\IK
729 % BtoB EY X AETHNI TV 5, iy HlinH A — A1)
W TD OEM 3120 1 34ED SFHAR L7z,

WE5 BE7 A AR HLE RIS iR B L O AR K
HilE T eBike EMHEN D AR—Y 2 AT DFEH) 7 A - HiinH
ELTE KL, Wi TOILDDZ R TW0d, BN T,
20304 F TIC eBike DHRZEBEMERM 1700/ RIET H&
FREhTws 1,

eBike ZH(O S FLHH T 5> RO T TR RTAT
2=y MR St A REOS ABRIMLTEL. E5%5
et R LEEREAROEN TS,

THOLIEHEEN S, ER N TSRO MV b ERE SR
FAT 1=y bDFIRZITo Tz, FIA7 2=y FOBRLFFIFE LML S ZHEL LR

I LERILNINCTRD MV O @A R lifEo—D
IZ7z> T35 (X2),

K1 <ITXIIVLESEFRALIIPW-XM)

YAMAHA MOTOR TECHNICAL REVIEW 78



7599y TETIV TPW-XM) DEFE{bikil

RITZIILING DT RR

Lightweight technology for the flagship model “PW-XM"

35.0

30.0

25.0

20.0

15.0

10.0

MVOEZEINmM/Kg]

5.0

0.0
0 0.5 1 15 2 25 3 3.5 4

KS47 1=y hER ko]

®2 F3A71zZvh EE/MVOEBERVEVY

ikt TEFEHBEOP CitRE SNEI T R TLAR
(LA Mg G4p) Z W B R RO RLE UTHD A, B,
LTI TITHiGRAL TV,

Wk TE R b A I 272D T UT AR Z E
IR T B 2R LT,

WHTE BE—Z—TAZIVDA—)S—AR—VETIICR
T2 LEEEA AR LI MgDC) = A — )Lz (kL
THEO., B—2—Y A7)V TH Fobb s, I LEdfio /2N
IhdHoTz,

e LToRRIb=— XL HHRE D> — AW —H LTz
T NBYLTORREZIBIT B E 5Tz,

B

3-1.#@&- L1477k

BOUCN/=E0 AR TPW-X31 0 LA B 0S4
B TH B0, [PW-X3 ) 2N—AL T BRI LT T
BHoTe. Z D78, TPW-X3 JERH il & ORI A2 HER
ZTENRDONT B AL E FoAT 2=y heTL—
LOWO I DHZHFT D TIFEL 7L —LTEDNSH
SONBUEIRETRICICT B2 L2,

Mg BB PERDTIVIHBITRUT, LEEDFIZ0% /ML
725 B MORREE, V2 7RI A0 %K . YRS LK)
30%IL FIBTENHLNT VS, iz, JEBLRTWEET
EHBTEH S, INFETY EICH AR E ]S RENHD.,
Bt RHE 72 TR Th ETOMRE. MEZ iR T 528
MTEZRV, Eo T INSEDERZOMITERL TOL A
HDRAV N TH-T,

BB O5RpE « WP BEMER T & D3 DIy
HEh3,

(Goi{ERITED)|

YU THRBKIA0% K R 270, BItkZR—Ic T 57dic

79 YAMAHA MOTOR TECHNICAL REVIEW

Development of magnesium housings

3 165 DWrHfREBUC A B XS ICHGT T 20D H B,

Wi =&z 1.6651C9 2701cid. l)E 2 1.3151C 9 20 B
W2 1. 2650589 515150550, EBLL B RILE WS FFEH
BRI T 2NAETH S,

Z D7 HERENNC R EILIEAR, 227 WIE LD D, i il
Wiz O b S iwiiaks 21 7o 7, Chuc KD E R N2 A
DO NEKRFIFDMEZERT BT ENTE(X3),

3 FSA471=vhREROHY NERE

UiATE]
HEEL TR BRI 2 TRE DU B 1MERE, FEE C RO E LTl
HRHERTH B,

BHFE MW FEBNC K BB ORFE R RE D I ) % | BiYEH
B2 U ORI E o T, D28 E— X2 —a v a—
FHEAM L OFRTF LD REEDN T T, BE—X—7%
EERD R HFEDILRIB R CIER T+ > 72BN LTz,
Cifit £ 1)

IR IR E DB Z ST UTIREE TR B E DR AT K
03T B “EBR HMABIDOREEEHiT I HE Uz, #hik
T HRE TROMEDARLHBHFED Y — VG205
T Mg ALK DB Rl U7 WOREEZ BRI L, 5
BOLEITRN LTz,

3-2. #HiE

MgDC TIE 7NV I =Y LEBFA AR (LUK, AIDO I EEN
T ZDHEEOMHENSL L Gl Vo T AR RE LR
I ENSZE R E LICRINA R RET 2, R WOKET
IVOMEITH S ADC1 21 LEATEAREI AU T 2 IS PE
BN T DFEELRTOERTED 5, A MICB N
TETNEDOBIRITHT ZREHEE L 27 12,

MgDC 23313 3 EINUSRTHRORFE D 5 XD K5 5 31 T



759y TETIV TPW-XM1 D2

RITZRIILING DT RR

Lightweight technology for the flagship model “PW-XM"

LT,

1. EZ B RO K E WL

2. SRR IS I DS 25517

3. FRHICAFN 25 Lo B D FEA L9 W

BnENIz7 4 BREE R Fidl. ~3. I XRTUHK Y TS
BHETHS,

(1ICE%Y 9 BB

SRR RSB KOS B CIRIEIRF I D 22DV L
%, ZOR B HICB W THRREZ B Z 2001 L., #
NHFET S, COBHRIT OO TITEFE T ZFER IR
FHIETRLEET %, ATBHTEY T DB REHRHATS
ceTHnpiZRM T,

(212549 BB

TREEIRF DS TEARAY BN 7 EHBU D BRI KO F T B
7o FRIRGEEDHEL W ARBMCB O TIEEM RO HRIZ
2 HOCRBIRERAIC K ORI L, RO L TEED
E—2—Y A7V OFHEB L) T R FE L,
(31T Y9 B 1B]

BUb, GEEAFE T RIS, WIS D US55,
NAEHERET A HEME D B %, SNSRI EfTIC K> T T
TDATRET H % fRMT D FiHEN & LT, 24 ¢Eo AIDC IcF0»
TYEDAE N TRz FC, B9 2Rz MgDC
ANEEHZ MgDCITHIE LTz P-Q2ERMZ VERk Lk
W2 7o 2o MgDC T B R BR A EIG I 2 05729 K5 /7
HGH RAFROEZITO REENTIC K ORRGE S 2 T L THIA
HNLDVENHR U R 21 7o T, BRESATB KT TR TOX R
WAL BIL T SRR ORG R 2 2 U IR fE kR
N OIS IRALIS R U C2[ABRIC) 7 % %iE 9 % T & CHli
i fT -7z (X4),

M4 SEHIUHRET EDFEREBAIREE

Development of magnesium housings

3-3.11T

SATTRX— VAL L ARSI 2 ) 59 2 R a B
T TARDODBI LR HEEALEER R LR E O TR ZEH T 5
& BRAZ TR BRI KON < ATIBARD 2L 5 5 e Wiy
IZHISNTWS,

Mg &4z Hf FH U7z TPW-XM U85 B AL e
Zfiid C& THRMDFE 2T I B2 IR T 508N H 5
728 SERERERICOR L TY RO h B o Tz,

Z DT Ho% THE BIKT DR EN D2 7% il
LODEIN R ZED T2,

{ER AL ORI Y 72 % Ty F- 27 TRACTHE 75
SHEZ e RSN 70, [F TAEO IR OE PRIEZ $d
LTETHER M EMZZLEBIC, TNLOBEREZE LIz
MV BN A2 2 BN T TARRICROE 95 & TERR B 2 i 7z
TEMBIZR T . ChUCKD BE—X2—TY A INVDI5 D
r— AR ELFAIFE LM K> TIEZNXOE RIS
% BT BN T TRORERN R E L 572 (1K15),

bRl - 2 TIZICHI BRI R
ZEICSBHMEAT Y

bRy 2R TIRPEO)SYE

AN T TIR(CHII5
PRABEAENISE

o 2R TREZONTYE

TR/

M5 BIEHEZERLIPHMEERRERENA—Y

A UTHIELEIEE DY i < AUk U AR < e U
T D REEM TN T T OB K BNFZE Ui B O RS
JEIET B,

MAT Mg &4 Al BRI TREN 1 CE kLI L ¥
Dl - WD K Z T2 B 7D T TRUC 54
BT TAEHN - 7 — V C— A DIRS R ST 205D - T2,

fth Mg BB OTRE 2 4 LT E TN T. 51 > Tlaks
FERELRANRIHEL T U 7= 728D, TPW-XML VS & AR in 1
FA 2 ERiE LT,

COBGET A NI YIH 2 —E I IR DEEE, BT
ZWHIET 2 TR E O/N— R 7 DB A ZTHER K
DEEBIEDOT — I —ZMEE T4 — RNy i EOE - E
MTEOZATIC XY BERENS 1k - BTk 72 I8 51

:IE:O f:o

YAMAHA MOTOR TECHNICAL REVIEW 80



7599y TETIV TPW-XM) DEFE{bikil

RITXVILINVIVTRE

Lightweight technology for the flagship model “PW-XM"

3-4. 2%

RIUHLDOBIFETIE, MDA K E BRI EIHETE
IS iRl S e Rt O]

LA BlO R Lt B 2R T2 2L

2. SRR B RS AN DRHE
72 MERALBE+ TR 3E | T Y B T & 2 HiR LTz,

(1. Sl E & ]

DD OSMARE TYERIU Teid V5 TR ELIRAEERF & D
LNV EDEZEMLHEL NV RRE LT, BT LS
A« B LT DRZENBART HERE LA SR ATHIPH O
RAEBHOEWSHIKIO P TRIEL 72 B, < AF 2T
JNERZEZIEHSHE, FHE O & B EIAE O HIRIR A
Z2MERBUNEDIAA TS T B D BFEC DWW, BT
BRPEMOFEMZEH Ui il T, HEMEIC |-
e, PEDZURIHIETHEZERTHIENTER
(1X16)

M StEaRT

THEMEE SR

X6 MRMEHERER

(2. SFR B A AN\ DKIE]

SRS AN X B IFRE, BV MR T Y T %
HoTVB Y —IURGFLICHEAE LT,

IKIRED DEWIEIRNDZEEAFMD AV b, & — I
D HE Uz RIFEIICHED Tz, Mif T U TN T 25
IKHERGE LTl b T Lt B PERHilh, BB E ORE ZHED
RUFT> oo TDRIR, HABIELLED REDJEZ IR T BT
ENTENR, BRZMHITEZ BN DD - Tl KR
JE %2 RE L e,

LHEMNTIRED R T E S FEVEHO PIiZ RELC
ETIEZIROM BN ZIVT 5N TEIXT),

8 1 YAMAHA MOTOR TECHNICAL REVIEW

Development of magnesium housings

BRRREED

1 ./2l \.'3
&) ®

BRI 2R B REEEORTE

L TOREREATEERS

X7 BRBEIEFRORES

Al RILEE CRE 2 B 7 s il L b e T e T A
MM TR E 0 shE AL A2 AR L, BRI 27
KHITTHMG T HTENTET,

BbYlc

PW-XM I SRR RO RS A7 2=y Mt EiFace
W TEIZ AR—RETIVHHo T2 IE VA, B 7 AN RH
e ORI CORIRZER TE 228, PIFERMZ T
LR, B MEHR R 72 & DY = NFEEIES )V — T INDREZ
BRI — I E RS T HA TE AR TH S,

S0 BHT VAT E LTOE 535l fEO Al
TR 105501 H 5 MmNz Big e LRI
REMHZOFRBUCT, =R Za—bI)WViaTFATAZA
W ARITREL TV ETWY,

WEE X

[1] Get Ready for the Cycling Boom - Experts Predict 30
million Bicycle Sales by 2030 | ECF

(2] 7INmJit FIR RN < R D LB R A A WA —Z D
PERRREARNR A A ik

(3] 5A i, /v Bli—, FakS B8, FOL ke <7 RS w L
FL2ERA N A MG R A — )V DBFE(2017)



73vIy7ETIV TPW-XM) DEE(LRIlT ITRXVVLINVI VTR

Lightweight technology for the flagship model “PW-XM"

mEE

ey
.
FEEEX LN KE#H
Tomohiro Usami Keisuke Matsubara Shin Mizuochi
TV RECY T HEAT EFEARED EFEAED
SPV 135 SOERRRRS SOERRRRS
Ealikil PT 7V 2HiH PT 7V 2HiH

IR #85]
Yuji Kohara
EFERRAR
FPRHELATR

Development of magnesium housings

YAMAHA MOTOR TECHNICAL REVIEW 82





