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Development of High Efficiency and Lightweight New Model of Permanent Magnetic Retarder

2ok ot

=]

#5412 5) (2019)

UDC 629 .114.4/.5:62-592

B3k - BRAKARAR Y % — 4 DEIR

# t * H &k 5 & % Il FFRER BB =
Hiroshi NOGAMI Masahiro TASAKA Shotaro KADOKAWA — Takuya FUJITA
S B R A B O x & BELA & #& s R O O

Kenji IMANISHI Yasutaka NOGUCHI Hiroki FUJIMOTO Mitsuo MIYAHARA

e %

RSy VXRNZEOHB T L —FTHBKABMAER) 2—4% (PMR) OHEELRRL £, ZOHEE
T, BREROSHELICL >TEVHBHZRVOBAEETRE T L bIC, REOHEMNS
B ELEH > /e ZORR, KAKMAICEENIFVENTHZ XTI LOFERAEEKRIBICEIRL,
HERILICLBZRIREFEBZER Lo £/, /N - BRI ESHIE AL EMILL, S5 ICHRNDEY 21—
IVEREHIC & > THRIEERME BRI EHL AT BT, EROEEMEEAZBEL

Abstract

A new model has been developed for permanent magnetic retarder (PMR), which is the auxiliary
brakes for trucks and buses. The new model has high braking torque in minimum magnet weight
by optimization of magnetic circuit, such as increase in the number of poles of magnets. The structure
has been thoroughly simplified by developing a new switching device. As a result, we succeeded in
drastically reducing the magnet weight per unit. By reducing the amount of Neodymium, which is
rare material contained in the permanent magnets, both of economic and environmental merits
were obtained. The new model has many advantages, such as compact size, lightweight, and high
braking force. Furthermore, number of models was expanded and model selection became easy by
modular design of components. These improvements made it possible to install the PMR on various

types of commercial vehicles.

1. #

Ty 7 RNA L EORRIIFEHER O 7L —F &
LT, V¥ —FPEHEN TV, V¥ —F12iE, ok
TP Z AU L 72 R R S 2 MU L 72 =,
KA RS B, FARTlEBimo, ERaRTiE
KEROMESLIETH Y, HEEAOER, FHEITKE
WEWHENH B, THIH LT, HAELEE (BR) 13 R
Me—DA—71 L LT, 1990 4E0 5K 1 1R RAB AT
Y —FERBEELTWh, TOHEEIT/NY, e 22T
YAT) DL ORI A AL TBY, ENTIEERNY
2% AR EN TV 5,

TRARGEATZNY 7 — &1L 0 KT o TR 38 oo B <o Bl
DB, 7y M7 L —F ORI X
% K74 N — O Esn B %l U T3l I H Rk LT
Wb, 77, TL—F T A =2 T OB O

[

bk § 2720, EENE BEOM CUEMNRDIE LI
%o

AR, EHEOFRESEOMINLHMEDE L BIICL
Ty oaEYE, BEMLICE VPR T L —F R Uy
TV =X ORNPART HEMIZH Y, HIEIA R 24
72K ABA N & — ¥ OFRERE S5 IR L 2w
EDZ=ANEE > T b HARGORE IR EEDRK
TR EfEEL, Zo=— XS A 5 EahE, HaEilTH
TN OFERNENFEN T F AR 2 B L 7z,

KABAN ) 2 — 54 DIEENRIE & FiETE D4
1
RATEATZY) & — & ORGSR 2 BT % EERORE
21K T, HEO 70T Y v 7 MK STl
Toru—y—r, BEEOIEMEFBICEE S, HEBIZAKA
WA DS S/ AT — 7 TR SN Ao IRAREGA DRGSR

2.

* O BREIREIEAT SO R bW e R

— 143 —

STE LRI THERZEHT 1-8 T 660-0891



ERE BEMKAHANX) 2 -4 ORFE

L

@

Lever device

Air cylinder

Supporter

Magnet

Pole piece
SO
Transmiss{;n Ret:?der P;;peller shaft roter
B1 KABARY % — S DEHMUE EEEDHF

Permanent magnetic retarder (PMR)

Rotation Pole piece

Braking force

Magnet

(a) Braking-on

X2

flux

Magnetic

KAMA) 2 — 2 DBESIERE

Magnetic circuit of PMR

WEO—% =2 Hizd 5L, O—F —ZMERIPEEL,
B & WA OMEAERIZ L) [Alis & O Ao —r oy
NDFET Ao TN TEXRT T v 7 honldznz i3 5
WEN 2B, OB O—% —OEEIIERICESY 2—
WVEWZ L) B9 5,

HEA > F 7O, 7V T EHVTKA
Wk = A RN EB S5 2 812X > TIT) o HilE)
T YRR, ARARGA OB DTTREEAR TH B R — L ¥ —
A% o TCU—F —|ZHETLHIET, U—F—L AT —
FIIIERTH ) ORI IS T B 72, BN
THEHZIZEE S 2O R — V¥ — A CTHRIK 2 RER L T
RO —F —1CFEL 2 nEIICT 5, 2ok, [
JE N R AR =)V ¥ — ZDOMBED 45572\ T Wk B L
T, WlE@hA TR0 EEZ b

A E = EY (A SR @ =AW Oy S - ) ¥ A
H, BEEECRETLE LI, EEORKMN LS
WEALE K572 612, FmDOETY 22— VEEEHI L o THE
TR L BRI 5 2 8T, BEmAOEETEE KX
U3 L7ze IRELIRE THRIZENZIZ DWW TSR %,
3. HWEEREOZE

3.1 ZbIC & 2T EBOERIE/L

KARGAY & — 7 Clad LT REZ SO A+ Y A
A (Nd-Fe-BR) 2HHLTWLZE05, #FOE
DAL ST, HEFELZ SISO E R EOE

H A& # 8 & W #4125 (2019)

— 144 —

12

1.0

0.8

06

0.4

Normalized braking torque

02

0.0

40 60 80
Number of magnet poles

X3 BABHEHIEHIE ML ICRIZTHE (BAKEE—T)
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