HIGH PRECISION PLANETARY
GEARHEADS FOR SERVO MOTORS
SPL Series

» Spur Gear

» Compact size

» High Precision, High Durability
» High Efficiency

» Easy Mount

» Protection grade P65



D - Unit |st R Model No.
escription Mt |o8ge ) Ralo0 ™ on "o | SPL0B0 | SPLOBOD | SPLOSO | SPLOSOD | SPL15 | SPL1isD
8 75 135 = 78 = 17 =
4 10 18 = 102 = 205 =
5] 125 225 = 12 = 235 =
6 = 27 = 103 = = =
7 14 315 - 100 = 210 =
L 8 = 36 = 102 = = =
9 14 34 = 96 = 160 =
10 10 29 = 80 = 191 =
14 - 315 - 100 - 210 -
20 = 29 = 80 = 191 =
15 15 = = = = = =
Nominal Output torque Ton @ | Nm 20 14 - - - - - -
25 19 42 42 12 112 235 235
30 15 46 46 10 12 190 235
85) 19 42 42 12 12 235 235
40 14 35 35 102 112 205 235
2 45 19 12 42 12 12 235 235
50 19 42 42 12 12 235 235
63 14 38 38 100 100 210 210
70 14 38 38 100 100 210 210
81 14 34 34 96 96 160 160
90 14 34 34 96 96 160 160
100 10 29 29 80 80 191 191
Max Acceleration torque Tog Nm 12 3~100 3 times of Nominal Output torque
Nominal Input speed ni rpm 12 3~100 3,000 3,000 3,000 3,000 3,000 3,000 3,000
Max. Input speed Ni rpm 12 3~100 6,000 6,000 6,000 5,000 5,000 5,000 5,000
. 1 3~20 <13 <13 - <13 = <13 -
Backlash (Standard class) arcmin > 15100 =5 <% <5 <6 <% =5 =6
Torsional Rigidity Nm/arcmin| 1,2 3~100 2 3 3 12 12 23 23
Max. Radial load Fr max @ N 12 3~100 400 1,100 1,100 2400 2400 4,000 4,000
Max, Axial load Fa max @ N 12 3~100 300 600 600 1,800 1,800 2,500 2,500
Service life ) hr 12 3~100 20,000 20,000 20,000 20,000 20,000 20,000 20,000
Noise level @) dBA) | 12 3~100 < 61 < 63 <63 <65 <65 <68 <68
) 1 3~20 0.9 2.0 = 57 = 129 =
Weight 9T 500 11 24 2 70 59 167 41
) 1 3~20 0.04 015 = 0.8 = 2.8 =
Mass Moment of Inertia | kg @if 57— 7 003 007 007 05 05 15 5
Operating Temp, © © 12 3~100 —10 ~ +90
Lubrication 12 3~100 High temperature & Extreme pressure Lubricant
Mounting position 12 3~100 All directions
. . 1 3~20 >0
Efficiency n % 5 15100 >
Degree of protection 12 3~100 IP 65

() Ratio = Nin/ Nout ~ (2) Values were measured at the following conditions : 100 rpm at the output. Load applied to the middle of the output shaft,
Load coefficient(Ka) = 1. Continuous operation(S1=10,000hrs), (3) Noise level : A measurement 1m away from the gear head, 3000 input rom and at
(4) Moment of inertia : A measurement at the input shaft and representatives from each ratio (i=1/5)

(5) Operating temperature : Surface temperature of gear case in —10°C~40°C of ambient temperature,
% The data in the above table are representative values. Specifications are subject to change without notice to improve product performances,

no load condition. (Background noise 21dB(A))

SPL 060
Series Name Frame Size
SPL L Type 042 42
060 o060
090 o9
115 oi5

1
(2

Gear Type
No symbol ~ Spur

Backlash

andard ! Slage :
Class 2 Stage

Input Frame Size

No symbol

dimensions of gear head prior to placing purchase order.

Standard

(1) The input flame of down size depends on customer’ s request.
) Ratio 1/14 and 1/20 of 1 stage are custom-made specification.
(3) It is important for customers 1o verify mounting dimensions of a servo motor along with

<10 arcmin
<13 arcmin

020(2)
Gear Ratiofi)

1 Stage 2 Stage
003  1/3 | (015) (1/15)
004 | 1/4 (020) (1/20)
005 1/5 | 025 | 1/25
006 1/6 030 1/30
007 1/7 035 1/35
008 1/8 | 040 @ 1/40
009 1/9 045 1/45
010 1/10 050 1/50
014 1/14 063 1/63
020 1/20 070 1/70
- - 081 | 1/81
- - 090 1/90
= - 100  1/100

SIK] A® A01

Customer code
Input Adapter Flange
(Servo Motors)

Mitsubishi, Yaskawa
Tamagawa, HIGEN, LS order

B | Panasonic order
C  Rockwell order

Output Shaft Option
S | Smooth Output Shaft
K Output Shaft with Key

Planetary Gearheads
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Planetary Gearheads

B Dimension , Ratio(i) = 1/3 ~ 1/20)
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Dimension \ Model SPL 042 SPL 060 SPL 090 SPL 115
D1 50 70 100 130
D2 34 55 65 9
D3 hé 13 16 22 32
D4 145 197 248 398
D5 h7 H 50 80 110
D6 M4xPQ.7 M5xP0.8 MB8xP1.25 M12xP1.75
A 46 70 90 145
D7 B 45 70 90 =
C 46 70 90 -
A M4 DP 8 M5 DP 12 M6 DP 12 M8 DP 20
D8 B M3 DP 6 M4 DP 12 M5 DP 12 =
© M4 DP 8 M5 DP 12 M6 DP 12 =
D9 H7 <8 <14 <19 <32
D10 H7 30 50 70 110
D11 M3 M5 M5 M8
L1 42 60 90 115
L2 245 37 46 65
L3 4 7 8 12
L4 1 1 15 2
L5 16 25 32 45
L6 7 8 10 14
L7 1216 157.6 216.2 2838
L8 13 13 19 28
L9 76.1 90.6 125.2 1538
A B 27 355 425 73
L0 @ 305 40 475 =
L11 36 4 4 7
A B 83 15 1.5 275
Li2 C 1.8 16 16 =
A B 135 18 18 2
L13 © 17 225 225 =
A B 765 1015 1331 1838
Li4 C 80 106 138.1 -
L15 4?2 60 90 130
A B 565 715 881 1313
L16 C 59 76 931 -
B h9 B 5] 6 10
H 15 18 245 &b

Note) 1. Specifications are subject to change without notice to improve product performances,

2. The values of D7 through D11 and L10 through L16 on the above table may vary by servo motor.

3. CAD files are available to download from website(www.spg.co.kr).
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Dimension \ Model SPL 042 SPL 060 SPL 060D SPL 090 SPL 090D SPL 115 SPL 115D
D1 50 70 70 100 100 130 130
D2 34 55 55 6.5 6.5 9 9
D3 h6 13 16 16 22 22 32 32
D4 145 19.7 19.7 248 248 398 398
D5 h7 35 50 50 80 80 10 10
D6 M4xP0 7 MExP0.8 M5xP0.8 MB8xP1.25 MB8xP1.25 M12xP1.75 M12xP1.75
A 46 70 46 90 70 145 90
D7 B 45 70 45 90 70 - 90
C 46 70 46 90 70 - 90
A M4 DP 8 M5 DP 12 M4 DP 8 M6 DP 12 M5 DP 12 M8 DP 20 M6 DP 12
D8 B M3 DP 6 M4 DP 12 M3 DP 6 M5 DP 12 M4 DP 12 = M5 DP 12
C M4 DP 8 M5 DP 12 M4 DP 8 M6 DP 12 M5 DP 12 = M5 DP 12
D9 H7 <8 <14 <8 <19 <14 <3 <19
D10 H7 30 50 30 70 50 10 70
D11 M3 M5 M3 M5 M5 M8 M5
L1 42 60 60 90 90 115 115
L2 245 37 37 46 46 65 65
L3 4 7 7 8 8 12 12
L4 1 1 1 15 15 2 2
L5 16 25 25 32 32 45 45
L6 7 8 8 10 10 14 14
L7 146.6 1836 170.8 2542 2171 3338 2979
L8 13 13 13 19 19 28 28
L9 101.1 116.6 112.8 163.2 1411 2038 187.9
27 355 27 425 355 73 425
o 305 40 305 475 40 = 475
L1 35 4 35 4 4 7 4
83 1.5 83 15 1.5 275 15
L2 1.8 16 1.8 16 16 = 16.5
135 18 135 18 18 42 18
L 17 225 17 23 225 - 23
L4 765 1015 855 133.1 116.5 188.8 1456
80 106 89 138.1 121 - 150.6
L15 42 60 42 90 60 130 90
555 75 555 881 75 1313 881
ElS 59 76 59 931 76 - 931
B h9 5 5 5 6 6 10 10
H 15 18 18 245 245 35 35

Note) 1. Specifications are subject to change without notice to improve product performances.
2. The values of D7 through D11 and L10 through L16 on the above table may vary by servo motor.
3. CAD files are available to download from website(www.spg.co.kr).
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Planetary Gearheads

m Adapter Bush ( for Motor Shaft )

Accessories

@B
7 L 1]
(&) |
T Q D 1
Dimension\ Model 42 60 90 115 142 180 220
; 5.6, 635, 8 8 11 12 16, 19, 19, 22, 35, 42
oA 635, 7 12 | 1271416 | 22428 | 24283 | adas | 28
7B 8 14 19 e 8 8 55
c 05 : 1 1 1 1 1
@D 9 15 20 3 39 49 56
E 85 14 14 19 19 21 27

@A : Optional dimension depending on type of motor shat,
Shall verity prior to order placing.
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Gearhead Selection

B Check points for gearhead selection

@ Select motor manufacturer,

Select Servo Motor @ Select the model,

@ Select frame size.

Select Gearhead ® Select gear ratio,
® Select backlash,

@ Check dimension
(CAD file can be downloaded from www.spg.co.kr)
@ Check specification of gear ratio.
» External load condition on the output shait
(radial load(or O.H.L), thrust load)
» Rated torque, stall torque

e o » Rated rpm, max rpm
Check Specification of Servo Motor » Inertia moment, Maximum load moment of output shait

and Gearhead > Weight
@ Check Specification of Servo Motor,
» Rated output
» Rated torque
» Stall torque
» Rated rpm
» Max rpm
» Rotor inertia---etc.

@ Check output torque on gearhead with the servo motor,
@ Check if radial and/or thrust load of the assembling
Other Check Points device is within the gearhead's tolerance range.
@ Check on backlash of the gearhead .
@ Check on operating condition (temperature, humidity,
cleanness, etc..)

% A planetary gearhead is designed under an assumption that its working load is run on an ideal and constant load condition.
Therefore, select an appropriate product in consideration of a load factor if a working load is in change.
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Gearhead Selection

Simple selection by servo motor capacity and gear ratio

u SeleCting a gearhead <1_a> (based on Rated input speed 3,000rpm motor)

Ratio
Motor Capa.

81 100

50W
100W

SPI[]/SPLLT 042

200W
400W

SPI[]/SPLL] 060

750W
1,000W
1500W
2,000W

SPI[]/SPLLT 090

3,000W
4,000W
5,000W

SPIC]/SPLL] 115

6,000W
7,000W
8,000W

SPIH /SPLH 142

11,000W
12,000W

SPIH /SPLH 180

15,000W
22,000W

SPIH/SPLH 220

Simple selection by servo motor capacity and gear ratio

u SeIeCting a gearhead <1_b> (based on Rated input speed 2,000rpm motor)

Ratio
Motor Capa.

81 100

50W
100W

SPI[]/SPLL] 042 |

200W
400W

SPI[]/SPLLT 060 | |

750W
1,000W
1,500W
2,000W

SPI[]/SPLT 090

3,000W
4,000W

SPICT/SPLL] 115

5,000W
6,000W
7.000W

SPIH /SPLH 142

—

8,000W
11,000W
12,000W

~ I

SPIH/SPLH 180

15,000W
22,000W

SPIH /SPLH 220

—

Note) 1. "Selecting a gearhead (1-a) & {1-b), are the reference for simple selection of a gearhead. See Selecting a gearhead (2), for

more accurate selection,

2. Select a gearhead within the range (rated torque X gear ratio X efficiency of servo motor {rated torque of gearhead)
3. Above selection tables refer till 1/50 gear ratio. If in need of the gear ratio above 1/50, contact us for further information and if
possible, raise frame size of gearhead by upper one size.
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Gearhead Selection

B How to select a gearhead {2) For selection considering operation conditions

(Diagram 1)

(t+ t+ t)
(bt bt ot t)
Running time (Twork) = t,+ t,+ t, [min]

Duty cycle (D) = X100 [%]

Select the larger reducer h

Note) For data of Teg, Ton, and N, see
"Specifications,of the catalogue.

Check the duty cycle ED

(Maximum input speed)

(42Page)

=g BINITI -+t
tINd 4+ o+t Nl
d Select the larger reducer

]

gear ratio

Select the reducer

B Table 1 fs Table of factors

0~1,000 1
1,000~1,500 1.1
1,500~2,000 125
2,000~3,000 1.65
3,000~5,000 183

Note) fs (shock factor) : Shock factor

B Diagram 1 Load Cycle's line graph

i Maximum torque at starting
o T
g
O N
5 Torque at normal time
ST
<)
1]
o .
50 Time
8
5

Ts Torque at stop
t 12 13 t4
Acgeleraling Normal ~ Reducing  Pause
time | Rumning | time time
e Time
= N2
°
=t
g N3
=
=]
0 Time
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ServoBMoto[;
o Higens LS Mecapion Mitsubishi Panasonic
of Gearheads
FMA-CKZ5 APM-SARBA HC-KFS053(B) MSMD5AZPID
SPI(H) 042 FMA-CKO! APM-SARBA HC-KFS13(B) MSMD5AZS1O
SPIFH 042 APM-SAOIA HC-MFS053(B) MSMDOIOPIO
SPL(H) 042 HC-MFS13(B) MSMDO1DSIO
SPLFH 042
FMA-CKO2 APM-SBOIA HC-KFS23B) MAMAQ22P1, SiO0
FMA-CKO04 APM-SBORA HC-KF343B) MAMAO42P10, S1O0
SPI(H) 060 FMA-CNO1 APM-SBO4A HC-KFS-46 MSMDO20PI0, SiO
SPIFH 060 FMA-CNO2 HC-KFS-410 MSMDO4DPID, S1
SPL(H) 060 FMA-CNO3, 04, 05 HC-MFS23(B) MQMAOIDPID, SiO
SPLFH 060 HC-MFS43(B)
FMA-CNO4A APM-SCO4A HC-KFS73(B) MAMAQ82P10, S1O0
FMA-CNOB APM-SCOBA HC-MFS73(B) MSMDOSDPID, S1O
SPI(H) 090 FMA-CNO8 APM-SCO8A HC-UFS—23(B) MQMAQ20PIO, SIO
SPIFH 090 FMA-CN10 APM-SCI0A HC-UFS-43(8) MQMAO40PIO, SO
SPL(H) 090 FMA-KNO3, 05, 06, 07 APM-SC03, 05, 06, 07D
SPLFH 090
FMA-CNO9, 15, 22, 30 APM-SE09A, 15A HC-LFS-52(8) MSMA302P10, S1O0
FMA-KNOBA, 11, 16, 22 APM-SE22A, 30A HC-LFS-102, 152(8) MSMA402P1D, S1O
FMA-TNO5, 09, 13, 17 APM-SE06D, 11D HC-SFS-81, 52(B) MSMAS02P10, ST
FMA-LNO3, 06, 09, 12 APM-SE16D, 22D HC-SFS-102, 152(B) MDMAIO2P1D, SO
SPI(H) 115 FMA-KF08, 10, 15 APM-SE05G, 09G HC-SFS-53, 103(B) MDMAI52P10, S10
SPIFH 115 FMA-TFO5, 09, 13 APM-SEI3G, 17G HC-SFS-1538) MDMA202P10, SiO
SPL(H) 115 FMA-LF03, 06, 09 APM-SE03M, 06M HC-SFS-524(B) MDMA302P10, SIO
SPLFH 115 APM-SE09M, 12M HC-SFS-1024(8) MGMAO92P1D, S1O0
HC-SFS-1524(B) MFMAO42P10, S1o
HC-RFS-353(B) MHMAO52P10, S1o
HC-RFS-503(B) MHMAI02P1D, SO
HC-UFS-73(B) MHMAI52P10, ST0
FMA-CN30A, 50A APM-SF30A, 50A HC-LFS-202, 302(B) MGMA202P1, SIO
FMA-KN22A, 35 APM-SF22D, 35D HC-SFS-121(B) MGMA302P1, SiO0
SPIH 142 FMA-TN20, 30 APM-SF20G, 30G HC-SFS-201, 202(B) MFMAI52P1, ST
SPIFH 142 FMA-LN12A, 20, 30 APM-SF12M, 20M HC-SFS-203(B) MHMA202P1, S10
SPLH 142 FMA-KF22, 35 HC-SFS-301, 352, 353(B) MHMA402P1, S10
SPLFH 142 FMA-TF20, 30 HC-SFS-2024(B)
(1 Stage) FMA-LF12, 20, 30 HC-SFS-3524()
HC-UFS—72, 152(B)
FMA-KNS5 APM-SF85, 75D HC-SFS-502(B) MDMA502P1, S10
SPIH 180 FMA-TN44, 55 APM-SF44, 60G HC-SFS-702(B) MDMA752P1, SiO0
SPIFH 180 FMA-LN40 APM-SF40M HC-SFS-5024(8) MHMAS02P1, SO
SPLH 180 FMA-KF50 HC-SFS-7024(B) MHMA752P1, SiO0
SPLFH 180 FMA-TF44 MGMA451P1, S1O
(1=h MGMA452P1, SIO
MGMAGO2P1, S1o0
APM-SG22, 35, 55, 75, 110D HC-UFS—202(B) MFMA252P1, S100
SPIH 220 APM-SG20, 30, 44, 60G HC-UFS-352(B) MFMAA452P1, S1O
SPIFH 220 APM-SG85, 110, 150G HC-UFS-502(B)
SPLH 220 APN-SGT2, 20, 60M
SPLFH 220
(12

Note) 1. See also™How to select a gearhead 1, (32 Page) by servo motor capacity.
2. Check again specifications and dimensions of the servo motor of the maker after selecting the servo motor.

3. The model names of the above servo motors are arranged by reference to catalogues of each manufacturer, and for more details,

contact the manufacturer.
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Rockwell Sanyo Yaskawa Fuiji
CSMT-A300,A500,0100 Q1AA04003D,005D SGMAH-AS, A5, O1A GYS500DC1-S8B (B)
SMZ-A300,A500,0100 Q1AA04010D SGMAH-A3, A5, 01B GYS101DCI-SB (B)
RSMZ-A300,A500,0100 QIEAQ4003D,006D SGMAS-A5, 01, C2A
RSMZ-A800 QIEA04010D SGMAV-01A, C2A

R2AAQ4003F 05F SGMJV-AS, O1A

RPAAQ4010F SIME-O1A
CSMT-0200,0400 QIAA0B020D SGMAH-02A, 02B, 03D, 04A GYS101DCI-SA (B)
CSMR-010D Q2AA0B040D SGMAS-02, 04, 06A GYS201DCI-SA (B)
CSMz-0200,0400 QIEA06020D SGMAV-02, 04, 06A GYS401DC1-SA (B)
CSMQ-0100 R2AAO0BO10F SGMJIV-02, 04A
RSMZ-0200,0400 R2AA0BO20F SGMPH-01A, 01B
RSMZ-0600,080 10,1000 R2AAOBO40F SGMPS-01A
RSMQ-0100 SIME-02, 04A
CSMT-0600,0800 QIAA07075D SGMAH-07D, 08A GYC201DCI-SA (B)
CSMR-0200,0400 Q2AAQ7020D SGMAV-08, 12A GYC401DCI-SA (B)
CSMz-07onO Q2AAQ7030D SGMAV-08, 10A GYS751DC1-SA (B)
CSMQ-02, 0400 Q2AAQ7040D SGMGV-03A, 03D, 05A, 05D
RSMQ-02, 0400 Q2AAQ7050D SGMJV-08A

Q2EA07020D SGMPS-02, 04A

R2AA08020F,40F, 75F SGMSH-10, 15, 20AD)
CSMD~07,10,16,20,25,3000 QIAA13300D SGMGH-03, 06, 06, 09, 13AD) GYCI02DCI-SA (B)
CSMS-30,35,40,45,5000 QIAA13400D SGMGV-09, 13, 20AD) GYC152DC1=SA (B)
CSMH-05,10,1500 QIAA13500D SGMPH-08, 15AD) GYC202DC1-SA (B)
CSMF-0400 Q2AAI3050H SGMPS-08, 15A GYA501BC1-SA (B)
CSMK-03,06,0900 Q2AA13100H SGMSH-30, 40, 50A(D) GYA152BC1-SA (B)
RSMD-0810,16,20,25,3000 Q2AA13150H SGMSS-30, 40, 50, 70A GYA252BC1-SA (B)
RSMH-05,10,1500 Q2AA13200H SGMSV-30, 40, 50AD) GYS302DC1-SA (B)
RSMS-30,35,40,45,5000 Q2CA13200H GYS402DC1-SA (B)
RSMF-0400 GYS502DC1-SA (B)
RSMK—-03,06,0900
RSML-03,06,0900
CSMH-20, 30, 4000 Q2AA18200H SGMGH-12, 20, 30A(D)
CSMF-08, 1500 Q2CA18350H SGMGV-30A, D
CSMK-12, 20, 3000 Q2AAI8350H
RSMD-35, 4000
RSMH-20, 30, 4000
RSMF-08, 1500
RSMK-12, 20, 3000
RSML-12, 3000
CSMD~-45, 5000 QIAATBAEOM SGMGH-40, 44, 55, 75A
CSMH-5000 Q1AAIB350H SGMGH-44, 55, 75D
CSMK~45, 6000 Q2AA18450H SGMGV-44, 55, 75A
RSMD-45, 5000 Q2AA18550R SGMGV-44D
RSMH-5000 Q2AA18550H
RSMK-45, 6000 Q2AA18450L
RSML-45, 6000 Q2CA18450H
CSMF-25,35,4500 QR2AA22250H Q22AA22350H SGMDH-22, 32, 40A
RSMF-25,35,4500 Q2AA22450R SGMDH-1AA, 1AD, 1EA, 1ED

Q2AA22550B SGMGV-1AA, 1EA

Q2AA22700S

Q2AA221IKV, Q2AA2215KV

Q2CA22550H, Q2CA22700H
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How to mount the servo motor

B Servo motor mounting To mount with the servo motor, keep the following sequence

B Appendix 1 Proper servo motor shaft fixation method

I the servo motor shaft does not have a circular but key way, remove the key and make sure that the key way
of the servo motor shaft and the clamp bolt of the gearhead input shaft can be perpendicular as shown in"Fig.
Bjat mounting. Also, arrange each slot position of the Clamp Ring, the Gear Shaft, and the Bushing in a line to
get higher tightening power.

Clamp Bolt

) N = N
Bushing D

SNiw
W Input Gear Shaft k %%

i/ N

(Figure A) Annular shaft (Figure B) Key way

Servo motor shaft
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Appendix

B Appendix 2 Wrench Bolt tightening torque

Wrench Bolt Size Motor mounting(8.8T) Ta Clamp ring(12.9T)Tb
N-m kgf - cm N-m kgf - cm
M3 128 13 215 22
M4 29 30 495 50
M5 575 59 97 9
M6 €9 101 165 168
M8 24 245 40 408
M10 48 489 81 826
M12 83 846 140 1428
Mi4 132 1,346 220 2243
M16 200 2039 340 3467
B Appendix 3 Conversion Table (Torque)

o IN-m 1N-cm f kgf*m 1 kgf - om 1ot -t 1 1ot - in
1N-m 1 102 010197 10.197 0.7376 88509
1N-cm 1072 1 1.0197x1078 0.10197 7.376x1073 8.8509x1072
1 kgf-m 9.8066 980.665 1 102 7233 86.79

1 kgt - cm 98066102 9.8066 102 i 7233x10°2 08680
1 Ibf - ft 1.356 1.356X102 0.1383 1383 1 12
1 Ibf - in 0.113 1.3 11521072 1152 8333%1072 1

B Appendix 4 Angular Unit Indication method

Angular Unit Value Symbol
degree 1/360 circle Deg
arcminute 1/60 degree “ (prime) arcmin, amin, MOA
arcsecond 1/60 arcminute " (double prime) arcsec
miliarcsecond 1/1,000 arcsecond mas

B Appendix 5 Equipment Protection Grade (IP)

IP(ngress Protection) is IEC529 standards specify the class of dustproof and waterproof in terms of the equipment
protection structure,
The class indications of dustproof and waterproof are as follows,

IPL] L[]
.

Waterproof Protection Class (2nd digit)

Dustproof Protection Class (1st digit)

(1) The classification of dustproof (1st digit) (2) The classification of waterproof (2nd digit)

IP Indication Level of Protection IP Indication Level of Protection
POO None IPO0 None
P10 Protected from the access of a hand P O1 Protected from the water—drop dropping vertically
P20 Protected from the access of a finger P o2 Protected from the water-drop dropping within a range of
P30 Protected against the tool's edge 15°from the vertical direction
P40 Protected against the wire PO3 Protected from the water spraying within a range of 60°
IP50 Protected against the dust from the vertical direction
IP6O Perfect dust—proof structure PO4 Protected from the water splattering from all directions
P05 Protected from the water pouring from all directions
P O6 Protected from the water pouring strongly like a sea wave
PO7 Possible to use wh!\e immersed in the water
under certain conditions
PO8 Possible to use under the water
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