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Development of New Seat Belt E-pretensioner System
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The previous seat belt E-pretensioner that was
developed possessed a function for retracting the
seat belt with a motor in a pre-crash area when the
Collision Mitigation Braking System or brake assistant
was operated. However, that operation scenario was
limited.

Development efforts to address this issue were
conducted to expand the range of operation of the pre-
crash area and enhance the comfort of routine use
of the seat belt. As for the pre-crash area, according
to an analysis of serious injury accidents in which
seat belts were worn, the system operation range was
increased from 18% to 45%. Regarding the comfort
area, by halving the occupant movement during sports
driving and the pull-out load on the seat belt, and by
reducing the retraction load by 30% when the seat belt
is worn, the pull on the seat belt was lightened and
the feeling of pressure when wearing the seat belt was
reduced, improving comfort.
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Fig. 3 E-pretensioner ECU

3. FBE- TV T2 aFHEEEDRER

W E- 7 7 vy aF o, R2EIEDT 57
V2T A BB ENO OB, BREMARCY —
b MMEF OMSEN: A B 3 Y 7 — MEREIZSEN T
D MEROE-TV) T VY a FREBEKOADT ) 75y
A ISR 5 72, fEEIY — VAR S T2z,
WHEE- 75y arciday7r— MEREZBINT 5
ZEicky, HEFBHFIZBFEEL > — F L F OPesk
o [ e

DINIZ, BREA T3 5.

31. 7V 75y 1 BHRIEEIY) #Ee
W ETIREIZ IR, EROWREMEA & 0 o &

SN BRIT, MERT DR R O LA EIHIT 5 729,
VMR M ERRICEEWNAKETH S, Bl
KDY= PN b EBEHS. I, X7 100 msec T,
Vg AL MRS 100 NFEE TEERS Z L 3 RET &
5. Rl < B PMEVIRET, SR TEEHS &
FROENEN K E W20, -2 ER OB EEE, R
WIBCCREE L, Facd &5 25aI1fFE)§ 5.

(a) MO, SUHEMIEE:VSA OB D #IH] Active Yaw
Control (AY C) BEBEMFEIIRF° B/ v NIV IRAERFIZAE ) 4
% (Fig. 4).

(b) % AJIHE: SRS v v H B A MHAI L 72358, T—D
2 WS A fEH#§ % (Fig. 5).

3.2. a2 7 4 — M#EE

2R =V ETREO R SR S R A KR U, H R
DY = PN POFIHLERES L, ¥— b P EREH
DMEAKE T2 2 &0k, HHBOEEEE RS L
7o Fz, = UL AR, 725 A% BEITE ZHL
SHRE, XU, ¥ — L MSIEIEE T 2 2 b T B
RN D 5.

TREOEBE— F2H 5.
@@ #4F Iy E—F

MR E S h -l b, B&LU, 7L —FEGdE, SEm
MR NBE XN LOBE, P — P XL DT v
g VEEDRG KRR S WURA KR 5 (Fig. 6).
by Tz A LE—F

Y= bR MBS, Y= b RAL VDRV T EINy Y
JAZHIAR, EEE T — b P ABZHD, ¥ — PN
N bD72BA%EEEES.
(c) ¥ — b UL b SR RE

¥— OV N SERREED & JEE HIIRBIZE L L 254

Collision with tree

Fig. 4 Example of collision with lateral slip

Collision with pole

Sidewalk Collision with curb

(D M,M@ ..........

Fig. 5 Example of multiple collisions



BEEEHE RS — NI RN E-ZTU T2 3 FORE

R, V= b BIEEHRE, S E I, V-
b AIL b BRSNS B 22D IR EERIET, v — PN &
BEWS., V- b NLFOBEROBOEMEENZ 5
e, Y=L POBERDRIZSC T, BEWD WE
BRELZZ. = UL P ERMES S 150 mm £ T,
TRERIHNHE T — b UL P ABEIND, FhLIEE,
V= hUL D AESCEENS Z EI2LD, REORIR KR
24 v TS D #ENEEE L7z (Fig. 7).

+— With E-pretensioner === Without E-pretensioner
—— Acceleration of vehicle

Acceleration of i
\ i Threshold “ON”

vehicle (m/s?)

Displacement
of seat belt (mm)

With

E-pretensioner S
Without Belt lock _: Belt lock
E-pretensioner ; / \

:Time (s)

Fig. 6 Dynamic control

—— Target speed of seat belt retraction

H— Quantity of seat belt retraction

®

o

T High d

g igh spee

NE 200 mm/s

[e) ~

- £

o E

O~ Normal speed

Q c

2 -5-3 120 mm/s

® ©

o@ Low speed

]

== 40 mm/s
N 150 !
Position of Full seat belt
buckle OFF retracted position

Quantity of seat belt retraction (mm)
Fig. 7 Speed control in retraction function

4. EHAMR
M E- 7Y 7y a FERODIRELTIIRT.

41. 7V U5y 1 5EE

TV Ty v A EEEOENZ XD, Jk A B g
F—=4X=2Z (NASS/CDS)IZkb ¥ — b~ | FHE
BRI ® 5 2 2T A AEBHIH % 56RO 18% » 6 AR
HTIE45% FTWEMT A I ENTEHLEHEML TS
(Fig. 8).

42. 2> 74— MEE

A4 F Iy I E-FEBINTEILICED, 94V T4
VT AN =ATODAR=VEFHDO Y — UL N ZE]
BEEHOY — L MO UREIZSH U TRKT 42 mm

Ik T &, RE DO LABEREZ KA T 100 mm #1220
Bhd -7 (Fig. 9).

F7z, V= bUL Mg, 2T VI K BB ED
EE—ATTYALINTHIEIZLD, 2T) V5D %
T B ENTE, = b MG LAEE LR, B
KU, Y= bUL LA O% XY (T E % 30 % (KK
Zlizky, Y= RAL IO LAEEL L, HHED
& A RN T 5 Z & T, ¥ — FX)L b OBEYEEED 7=
(Fig. 10).

50
459
MW Light impact 5%
—~ 40 } O Sudden steering -
&2 O VSA
© @ CMBS
g 30| [ Brake assist
B
T 20 18%
Q@
s [
o 10}
0
Previous system Developed system
Fig. 8 Comparison of pre-crash area
120 l— With E-pretensioner === Without E-pretensioner I &
——— Lateral acceleration 10 g
— - [ Faad
g 100 el = A Ir\ P 5
= "o\ | | \f | | | | ©
= v o [ U 7V ¥ | | L lo &
3 80 | | v | I \— ]
g -V | A\ N 8
g \ (W I v °
ks \ J k / o
g 60 w W 10 €
© -
3
S 40 -
©
@
S 20
c
=
o
g o
0 40 80 120
-20

Without E-pretensioner
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