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1. Scope &AL

This requirements specification is suitable for automotive air conditioning redirector

stepper motor.

AR ARG AR VARG 2 A [ s R 2D R FEL L
2. TypeZI=,

Normal %Y
3. Measure4ME (R )

Outer Diameter: ¢ 20

AMFE: D2
Refer to the drawing
HeAEsMEE
4.Specification
KA
NO Ttems Specifiﬁations
55 i H SSARLEA
4-1 Phase Phase
FHEL 2 M
B Step Angle o
B Rated Voltage DC 12V
B e s

2-2 Phase Unipolar 2#FH2 &% ki 5K 5
Excitation ~ S

44 xcitat] 360~800 pps (12VH})

WHEITE | 360~800 pps (at 12V)

A5 Drive Circuit ) PR IE
0% 2 71 2% Reference contour drawing ZRaAME K

Insulation class| Class H
46 BLRAGEE | H %
Operating Operating Temperature:—40°C ~+85C
temperature | fFHEEE: -40C ~+85TC
and Humidity |Operating Humidity: 15%~95%
Range i B : 15%~95%
R B
7 [l
Storage
temperature and | Storage temperature :—40°C~+110C
4-8 humidity WAFRE:  —40°C~+110C
WA ¥ | Storage humidity : 85% or less
71 [l WA E . 85% LR

4-7
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5.Characteristics
EX:14
Item NO ITtems Specifications
R | MG
Resistance per
5-1 phase 29 Q +8%/4H phase (%I Room Temp. at 25°C)
s ENE
<360mA/#H Phase <600 mA /.l total
59 Current (e E, &EHT-40°C785°C. 12V / 200pps)
EEV (The current is suitable for —40°C~857C.
12V/200pps)
5-3 Coil i%?ﬁléctame 20mH/#H phase+ 10% (1KHz , 55 BE3R)
- énsulition 1 MQ or more(DC 100V)
- esistance
1 MQPD DC 100V
441242 ¥ L LS )
ce Max pull=in 400 pps or more(Rated Voltage, 2 phases,No load)
_ Pulse-Rate 400 pps BA b CHiSE HUT, 24080, TE AR
BN H A s
Max pull-out
Lso—Rat 850 pps or more (Rated Voltage, 2 phases, No load)
pulse-Rate N o - S
- 850 P i s, 2 ) kA
5-6 Y pps LA b (RiE L, 24HE, TG )
iy Detent Torque g%ff.cm or less(0V Voltage, Room Temp. at 23 +
A IR 4 gf.em LT CHUROMR, %R 23+5C)
Step Error ° 0
5-8 o o 18° +10%
bR !
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Torque ¥ (gf. cm)
. . Frequency
23°C x5
CE5C Pull-out | Pull-in i %
QA%Q
7= N
59 48 at 200 pps
9V A7 45 at 360 pps
Torque at room 14 12 at 800 pps
59 Temperature 2t 200 pps
R AR (e 65 60
21 17 at 800 pbps
67 63 at 200 pbps
16V 60 57 at 360 pps
25 23 at 800 pps
Torque ¥4 (gf. cm)
85°C 15 Frequency
5C£5" .
Pull-out | Pull-in i
7= BN
48 43 at 200 pps
9V 45 41 at 360 pps
Torque at high 500
5-10 Temperature 13 10 at bps
I R (FFE) 56 50 at 200 pps
12V 53 48 at 360 pps
39 35 at 800 pps
16V 68 a1 at 360 pps
59 49 at 800 pps
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Torque ¥ (gf. cm)
. . Frequency
—0C£5C Pull-out | Pull-in i
7 AN
67 60 at 200 pps
Torque at low %0 0 at 200 pps
1 Temperature
UL (R (R 12V 73 6 at 360 pps
41 34 at 800 pps
93 85 at 200 pps
16V 87 31 at 360 pps
63 56 at 800 pps
Motor side, normal Temp. ZyikfUlTh, iR
After operating 5 minutes (Rated Voltage, 360pps,
2 phases, No load or radail load 20gf.cm)
THHES5 B G (Bl K, S 360pps, 2HH B,
Jc fqnf B AR M) $7 320 gf. cm)
519 Tempgrgture ‘
raising radail load

R CHs)

Frequency #iZ

No load

T 20gf. cm
emperature T
T4 I emperature‘

S5 7 #20gf. cmiG 5
360pps <105°C <90°C




Rated Voltage, Full-Step drive, 2 phases, No
load, test 10cm that was calculated from
mount. Background noise 20dB max.

WE W, BDIXZh, 2 WL, L, M E R
M 1Ocmfy A7 B 2. FHEEHEE: 20dB(A) max

Frequency #ii% Noise MH{E Abnormal Noise
~H T
360 pps <34dB(A) No, LR H
800 pps <23dB(A) No, TLRHH

5-13 Noise

Among them, the specifications of 360pps in micro
step mode are as follows:

Hr, 360ppsEfob i A% 4k

\i . . 1/4 1/8 1/16
1croZE§pp1ng Microstepping Microstepping Microstepping
- 1/490 %y 1/840 %y 1/164155

Noise
N <29 dB(A) <28 dB(A <26 dB(A
ey (4) (4)

LOCM _,

MOTOR
Lii
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Durability
5-14 i A (56D

ETH e - Tsec. 2zec. Tsec. 2sec.

Condition: Voltage 12V, Whole-Step drive,, 2
phases, radial load 20gf. cm.

At WIUFRH L2V, BOPIRS), 2AH B, L2 21T
7] 71 % 20gf. cm.

cw

(%)
OFF
(F1b)
cew
(k%)

1 Cycle
1E¥Ts, 1#1k2s; &¥Ts, 1F1E2s——1LIRTEH;

First, The conditions is wunder 85C+2°C and
normal humidity after 60000 cycles; Second, The
conditions is under 23C#2C and normal
humidity after 480000 cycles to testing, it
could meet 5-5~5-12,n0 lost step, and noise
is less than the value in the table below
and no abnormal noise.

B, 1% BRI REIRSSC 2 CHIBINEE N ik AT
60000 & ;s FRIK, % BIRFAFAEH H23°C+2°CH
MBS EAT480000k 1630 & o, % FIRKAFAEAK
Iih—40°C £2°CH B EL N #EAT60000¢K FEH, J5 A H
HLMERE, 2 e 5-5~5-1210, AN EL, WZiH
T EREEE, JFFLR&.

Hi = i
Frequency M Noise M AbnorﬂjitN01se
anl=|
360 pps <38dB(A) 5 5E No, TLH &

800 pps <27dB(A) No, TLH#H
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Gridlock Durability
at high Temperature

EHm BRI A (R
e

Gridlock

BATRE i -

Condition: Voltage 12V, Whole-Step drive,, 2
phases, radial load 20gf. cm.
At HURH 12V, BOPIKZ), 2AH B, HHLAZ 2

1% ) 1% 20gf. cmo
cW
(IE%)

(%)
cCW
0:2:)

2sec. Tsec. 2sec.

1 Cycle

under 85C£2°C and
200000 cycles
could meet 5-5~5-12,no lost step, and noise
is less than the value in the table below
and no abnormal noise.

1% PR ZAEAESS C £ 2°CIEE T iz 5200000 A 24 J
W HLERE, 20 R 5-5~5-12T, IFEAE
W, ML FTHESEE, RS

Tsec.

The conditions 1is normal

humidity after to testing, it

Frequency #i¥ i o Abnormal Noise
q y /)\$ NOlSG u;",%%{ﬁ

EL 7
J+ H

360 pps <38dB(A) £ 5E No,

=/t
J+H

800 pps <27dB(A) No, TLHH

5-16

High Temperature
and High Humidity
i e (R

ik

85 Cx2C
storage

Relative humidity 90%-95% 96 (Hr)
and test left it for 2 Hrs in the room
temperature to testing, it could meet 5-5~5-

13.
JE F R BE85C+2°C . ¥ 90%-95%, HL M % 42 &
96Hrs)5, T H IEAE 2Hr 5 M B ML TERE, U 255
~5-137,

Low temperature
Storage

IR A7 (FFERIE)D

-40°C+2°C 48(Hr) storage and test left it for
2 Hrs in the room temperature to testing , it
could meet 5-5~5-13.

JE R E-40°C £ 2°C, BHANLIES R E 480rs 5, T
TR CE 2Hr 5 MR AL BE, 0 A2 5-5 ~5- 1310,
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110°C+2°C 48 (Hr) storage and test left it for
High temperature 2 Hrs in the room temperature to testing , it could
5-18 Storage meet 5-5~5-13.

= vH > TN

W{ﬂﬂﬁ’ﬁ% (’fﬂ‘g\_\[:liE) }aiﬂ%‘}glloocizoc, %*ﬂj—iﬁéﬁﬁi§48l—lrs}ﬁ, 3:}.'%42“%‘
JiE 2Hr J5 W AL YERE , A0 2 5-5~5-13T,

Place without power and in the high an Ilow
temperature impact test chamber, perform 500 cycles
according to the figure below, the two temperature
environments must be switched within 5S, and test
the motor performance after the test,which must

meet 5-5~5H—-13.

AN H G E S SRR R I A, %288 B 3E17500
WG, W5 Fh R B IR 18 0 AESS N #EAT D) 4, 58 ARk
Thermal shock 5 5 A AL YERE, A5 £ 5-5~5-13T,

5-19 . \
s (RFIGIED
N
+105C+£3T
-40T+3C
30min_(_30min | 30min
1 cycle
Place in the test box at -40C , after 4(Hr)
storage without power, the motor must be able to
5-20 Cold Start normally and run smoothly and no lost step under

BIEEN (HWAE) the condition of voltage 8V, Whole-Step
drive, 360pps and radial load 20 gf.cm.
JET-40C RN, AEHBERFEEA/N 5, HEHLLL
B RSV, L IRZE). 360pps. f#k20gf. cmZ& 1 K 44
AL BBt ihia e, AED.
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Salt Spray
5-21 #$Hh%E ik

According to the IEC 60068-2-11 specification,
the motor is put into a salt spray test box with
a test temperature of 354+2°C without power, and
the sodium solution with a temperature of 23+2
‘C and a PH value of 6.5 ~ 7.2 is blown to the
motor with air pressure for 96 hours, and then

the motor is scrubbed with water at a

temperature of 18°C ~ 28°C, and measured after

drying. Test motor performance after the

completion of the test, must meet 5-5 ~ 5-13.
And the appearance grade meets the 6 level

requirements of GB T 6461-2002.

Z# TEC 60068-2-11 83T, H MA@ H BRI IR
JEAE3S £ 2 C I ZE RN, HEAETEIRER
234+2°C. PHIHAEG. 5~T7. 208N R B AL |, ¢
Z96/Ne) (FFE) , REKHEANAEL8TC ~28CHIRE
NHEKER, TERENE. 5855 I ALY
e, i E5-5~5-13M, M HANMEELFFEGB T

6461-2002 MI6ZKER .,

G s
b R PP
Tk e
0<A<0.1
0. 1<CA<0.25
0.25<A<0.5
0.5<<A<1
1<A<2.5
2. 5<<A<5
5<AK10
10<A<25
25<<A<50
50<A

-t
(=1

O = DD (W | (Eh | =] (00|
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Random Vibration

9-22 SENLIRE) CRERaE)

The driving voltage is set to 14V, the effective
value of acceleration is 3g, the amplitude is

1. 2mm, the cycle is 6 hours and 30 minutes, the
motor is energized and unloaded, the motor is
placed in the actuator, and the actuator is
fixed on the mounting plate, and the parts have
vibration at each position (X, Y, Z). Test motor
performance after the completion of the test,
must meet b—b ~ bH—-13.

W L B E N 14V, R A R E3g . IRIEL. 2mm
A6 /N30y, HHLE R, AHLUBEA AT

T T PAAT A 4 [ E A AR L, MR
BHEAIRSD (X Y. 2) & Ikah A W a5 [F T iR

FEARAR S Y. 58 iR e Il AL B, 20U A2 55

~5-13T,

(n/s) 2/HZ

20

6.5

0.25

0.14

(HD)
10 50 100 300 360 1000

Fowce Frequency
Breaking point spectral
. (HZ)
density
1 0.001 3
2 0. 070 10
3 0. 070 20
4 0. 020 40
2 0. 020 320
B 0. 005 520
7 0.001 700
3 0. 0001 7320
9 0. 0001 2000
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6. Test Method i ¥ K &

6-1 Resistance of coil Z[& HLPH
The resistance of coil is the value which measures at coil temperature
20°C.To make Sure the coil temperature and the temperature around
motor is the same we have to Put the motor over 30 minutes. We measure
the value of each phase via resistance meter the precision is +/-0.5%
or via wheat stong bridge.
We calculate the value via following conversion when the coil

temperature is out of 20°C.

R20=255Rt/235+t (Q)

Remarks: R2o: The resistance value (Q)at coil temperature 20°C

Rt:Relative resistance value (Q)at coil temperature t°C

t:The temperature around motor (‘C)

242 P FELBEL Ay 28 B I, FEE 20 °C B F R BELARL, A 30 0 5 ek 22 PTG, P RN 25 3 T4 0 ) BRI, TR 452, 7
B304 UL, 2R P8 %A i B BH FH wheat stong bridgedif fE +0. 5% LA F TR A

WE E .
E 2 5 B 1 LR FE E20°C R, K R A
R20=255Rt/235+t Q)

HR20: £ B 5 £ 20 °C (1) 26 P L FHAE (Q)
Rt « AH x5 00 5 i Rl R R € °C IR £k el P (Q)

IS IR R LR 2 (°C)
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6.2 CurrentH i
The current is the value of each phase, The test value (via following method
) and then to multiply 1/2 is the current.

HLRL O BE AR R AR, IR T B O R e, 3 PA L/ 21 .

4.

6.3 Coil inductance  HiJ&%
To test the inductor of each phase at frequency 1KHZ by Unirersal bridge or LCR.
FUnirersal bridgesl LCRX} 4 %y 1KHZ 1) 2% A8 H J8 3t 47 30 3t
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7 .Torque-Tachometer diagram
e i 1

5 J5 44898 (To be supplemented later)
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8 .Drawing
4%

mE)

—CW
—

(MZE

FERE S| M AT ( 2-240R8 )

Sl

50.65"0.65

t

¢O¥ Gt = :

@3 0.1

XE'0F90)

0% 661

RGOFLLE

G0+Frve
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11 .Test method and description

W72 K 1 B .

5.9 BEAE (B ABLAE R R

KR CBEHAINg)

LR GRMRAT M AT 3 e

L5 T B

PRI R, FUA%145-9~5-11%¥E .

MRSt D URS), $5-9~5- 1R 3K

TARACES: Tk il s aE hkhy

MR 1. BN
1A DR AT Ja O AT A 3 2 50 d, 7. mm L EREGE, 7. g;
1.20 KRR T AR N S R N, R AR T R sh O ) A A5 AT AR B T
JSV
1.3, TR N, LD, SRS ESHENL, WEsKk IRIBE %8, LENEHIA
FIPAER, sk R feE SRR /MBI H SRR IXAMORES, MR B HLIE R #5) .
WOF FHREHRIEUE: Gz, ®f7: g, GuilEEMEHEEESE: Gg, Hii: g;
1.4, #A: B (gf.om) = (RERDE & +505% E&-7K /i EUE) *# 301210,
WL ET = (Gg+Gt-Gz) *d/10
2. BEHEGE
B MR FE RN A NFEAEMNRIE A —#, XBIET: FHDHEE LRSS, FEFH
fERS, iEEMURSIN, HBEALRAZRSNIAER, BHUR S E BRERITF, iLBEyLE
17 EREASIEAT . THEA KRB B AR —F.
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5-13 &

F#55K,

FEHL g 4
k. 20dB(A)LA T, HALAME S ARSI 2%
Frequency #i% Noise M:3%{H Abnormal Noise #&F
360pps <34dB(A) No, LR
800pps <23dB(A) No, TLHRH

WRAAE: HE R, BBUE), Btk R,
PRI W i

M5 RIS AR B, PG SIS T AEKCT 2 A I o R MR T (14 22 T XU ELAE H
PLEE EJ710emit, 7 IEFRM AR AGUE IS5, SRS LI IR .
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