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&% 1. Specification HAP2-0500-03

1.1. Instrument Part Type of the Positioner

HAP|2|-| 500 ([-]03

04 : Serial No.

PAYLOAD

2 . AXIS

Hyundai Arc welding Positioner

Figure 1.1 Instrument Part Type of the Positioner
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1. Specification

1.2. Name Plate Position of the Positioner

The nameplate contains the positioner type, serial number, and date of manufacture.
The nameplate is located on the bottom (left) part of the main body, as shown below.

> /AHYUNDAI RoBOTICSCE ©
Product Mame : Servo Positioner
Model Name : HAP2-0500-03
Payload : 500kg
Serial Number : 0001
Year of Manufacture : 2019.00.00
Weight : 500Kg
Manufactured by
Hyundai Robotics Co., Ltd.
O Home page : www.hyundal robotlcs.com O
Made In Korea

~ AHYUNDAI ROBOTICS

Figure 1.2 Attachment of the Positioner Name Plate
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1.3. Basic Specification

Table 1-1 Basic Specification

HAP2-0500-03

SPECIFICATION
No. ltem Unit.
Tilting Rotating
Type No. TSM3611 N7020 E721 TSM3506 N7021 E732
1 MOTOR
Capacity 5.9 Kw 2.5 Kw
Type No. RV320E3-171 F2CFS-C45-59
2 Reducer
Capacity 171 118
3 Maximum Operation Angle ° + 135° +200°
4 Maximum Operation Speed ° /s 70 153
5 Allowable*Qutput Torque Kof.m 250 136
6 Allowable Output Inertia Kg.m? 200 50
7 Repetitive Positioning arcsec 60"
Accuracy
1. Signal: 40 Cables
8 User Connector - 2. Air 1EA: LHIE 8 mm (218 ©12 mm)
3. Earth Cable
9 Main Body Weight Kg 430
10 Applicable Controller - Hi5 ROBOT Controller
1 Shape -

A HYUNDAI
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1. Specification

1.4. External Dimensions and Operation Area of the Main Body

1.4.1. External Dimensions and Operation Area of the Main Body

VIEW ( 1: 107
10-M12 TAP 245
2
PCO450 0
iy
4
1
o]
208
2-M12 TAP THRU 54:Q

Z-I2PIN E Ol 20 4 (1100)

211

658

“7

742 S60

Figure 1.3 External Dimensions and Operation Area of the Main Body
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1.4.2. Operation Axis and their names

Table 1-2 Rotation Direction of individual Axis

HAP2-0500-03

Axis name Operation Teach Pendant Button
R Turning Left(S+) R
T Turning Right(H+) T

T2-Axis (Rotating)

T1-Axis (Tilting)

Figure 1.4 Exterior and Operation Axis of the Main Body
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1. Specification

1.4.3. Explode-View Drawing of the Two-Axis Positioner

P.C.D 125 bolts should be used to attach a working tool to the flange of the front end of the wrist axis.

ONORORORORORGIDIOTDIC

VIEW"A" [ 1:10)

O
9
()
=)
(=)
Q

Figure 1.5 2 Exploded-View Drawing of a Two-Axis Positioner
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HAP2-0500-03

== 2= 45 =23

1 HAP2-500D-001 MAIN FRAME

2 HAP2-500D-003 MOTOR BASE

4 HAP2-500D-006 JOINT SHAFT

5 HAP2-500D-008 STOPPER BLOCK

6 HAP2-5000-009 STOPPER

7 HAP2-500D-010 CABLE GUIDE(M)

8 HAP2-500D-035 CABLE GUIDE SUPPORT
9 HAP2-500D-014 INSULATIOM BUSH SET
10 SPRING-SWY20.5-30 EARTH BLOCK ASSY

11 HAP2-500D-016 W POWER IM PLATE

12 HAP2-500D-017 W POWER IN SHAFT

13 HAP2-500D-018 EARTH ROUND PLATE
15 HAP2-500D-024 REAR COVER

16 HAP2-500D-025 T-AXIS MOTOR COVER
17 HAP2-500D-026-2=% R-AXIS MOTOR COVER
18 HAP2-500D-031 COUNTER WEIGHT

19 HAP2-500D-027 CABLE COVER

20 HAP2-5000-029 T/R AXIS SCALE

21 HAP2-500D-030 R-AXIS SCALE PLATE

22 KS B 1033 - M10 ool 2E

23 JIS B 1521 SKF (C) - SKF 6217-2RS1 Cte zle =2 2 4ojal SKF
24 HAP2-500D-070 IDEMTIFICATIOM PLATE
25 PO2-TSM3611M7020E721 TSM3611 N7020E721-SERVO MOTOR(5.9KW-2000RPM)
26 P03-T-AXIS REDUCER(RV320E-201) 2+ £ 0201

27 CSN 02 7421 - M10 x 12l= =2 =H = B2 o= U= 24 A
28 HAPZ-500D-005 T-AXIS INPUT GEAR

31 P09-KS B 2799 - G270-5.7 O-Z o223 - A4 7IE
33 HAP2-500D-004-2=% MECHAMNICAL INTERFACE
34 HAP2-500D-012-2=% INSULATION PLATEL

35 HAP2-500D-002-2=" ROTATING FRAME

36 PO1-TSM3506M-7021 ASSY-==7

37 R-AXIS REDUCER-#=%& ol(1Z= = 2 E[2]) F2CFS-C45-59-CYCLO DRIVE(SUMITOMO)=59
38 HAP2-500D-071-7 +ebSEE A H|(570010] 28
39 HAP2-500D-071-6 -gbsb I A H (5700F0| 2=
47 HAP2-500D-045-GUIDE PIPE5=HPH1Z=2210|354) GUIDE PIPE(Z!0]| &4 ==%0oh)
48 HAP2-500D-033-FLANGEZ= 7} FLANGE

49 HAP2-500D-034-2=7} HOSE PIPE SUPPORT PLATE
56 JIS B 1554 - AN 05 =20 52 HE

58 PO7-G120-3.1

59 JIS B 2402 - 80 105 13 A 29 £l - HlAZE I H oA GM
60 HAP2-500D-003-1 SEAL COVER

62 JIS B 2402 - 50 72 12 A 29 A _HAIZ2 =2 GA
63 KS B 1003 - M 8 x 80 GZHHE| EHT LFAF

65 HAP2-500D-002-1 CABLE GUIDE

66 HAP2-500D-004-1 CABLE GUIDE

67 JIS B 1354 - A - 6x 20 T

68 HAP2-500D-071-4 DEHEs| =2

69 HAP2-500D-071-9R BOX COVER

70 CONNECT COVER ASSY

71 ELECTRIC BOX BOX COVER

72 HAP2-500D-32-2=%

73 M10x35-12.9 62+ 02| 2E-129

74 KS B 1324 - #1= 2 - 10 A2 ED LA

75 KS B 1003 - M 12 x 70 G6ZFO{ 2] EFE! LIA}

76 KS B 1324 - = 2 - 12 AT2| AT Qb

77 KS B 1003 - M 12 x 40 G6ZHHE| Ef T LFAF

78 KS B 1003 - M 10 x 30 6ZHHE| EfTE LIAF

79 M16-50L BOLT-12.9 Zh==d] [=201

20 KS B 1012 - M 16 62t HE g9l 62} Jt= HE
a1 KSB 1324 - 25 2 - 16 AT B2 2FA
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1. Specification

B 25 ¢35 29
1 P04-R-AXIS REDUCER CYCLO DRIVE(F2CFS-C45-59)-ZH= | [=59
2 JIS B 1521 SKF (E) - SKF 6015-27 Z A 27H7F 9l T Zlo= w02l SKF
3 SBHGN A M10 x 1 IS 4009(H|1=) adg|A U=
4 DIN 910 - G 0.25 A LIAF =31
5 HAP2-500D-011-==5 ¢t SHAFT
6 HAP2-500D-006-BEARING HOUSING==7 ot BEARING HOUSING
7 HAP2-500D-042-REDUCER PULLEY==7 OF REDUCER PULLEY
B BE Hz 29
1 HAP2-500D-013 INSULATION PLATE1
2 HAP2-500D-015 FLAT WASHER
3 HAP2-500D-022 INSULATIOMN WASHER
4 JIS B 1176 - M6 x 35 ST HEl Y LA
5 HAP2-500D-021 EARTH BRUSH
6 HAP2-500D-020 SPRING PLATE
7 HAP2-500D-019 EARTH BLOCK
8 oz Azl
9 JIS B 1180 - C M8 x 30 62t He| 2E
10 JIS B/ 1181 A M8 pZt HE . AERA

1-9
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HAP2-0500-03

1.5. Detailed Drawing of the Output Side Attachment Surface

Specific types of bolts for individual models should be used to attach a working tool to the mechanical
interface of the R axis.

A 2-B12H8 201 20

12-15 =2, 24 312H2H 20/ 20 3go

PCDO168 10-M12 TAP -DP25
PCD@450

16-M6 TAP DP12(% 21 5)
PCDE400

Nl

225t0m

~
T
vl g, L L 2l 8
™~ ~ * ~”
S| 8| g ol
S
20
0 _ xI
=]
2
N
@500
é = POt 2/(BUSHZ &) L
- v
1 [u]
pin
i A — T 2-M5 TAP DP8
B B [EEREFEE))]
58.6 20 e

10
e

Figure 1.6 Detailed Drawing of the Mechanical interface Attachment Surface
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1.6. Wiring and Piping Diagram for Application

 mw T 2]

1. Specification

(BU> | BLUE BLUE
\
| HAN 10EE ' (BK) | BLACK [Ady
| | (RD> | RED KB
AMR1 ROFHV 6C X 2.050 , 011.2 , 750mm AMR1A
' ' (BN) | BROWN  [BROWN
' ur1 (BK) N Ut (1) 540U P (RD) '
| D 9<77y TBR] —t VT @@V T W] toaxIS | CLBU) | LIGHT BLUE [*T*
@) <7 TBKT W @ ) W TK | MOTOR WHITE
' PO PRI i ST S TS TORIYET ' CWH) | WHITE 5
2 TR BT 9 JBTER 7T | N> | GREEN REEN
— TSMI319
| P20 ML i I ! BT eskw | @ | oRaNGE  [PRANGE
' 73 OOEOD N7 /)) 12 N ' veLLow
| ' «YE> | YELLOW
| © | GY> | GRAY ]
' €10 ' PURPLE
' UL1015 12AWG (G/Y) L=200+1 ' (PP | PURPLE
@p[ < PINK
L® J Pk | PINK
IOLET
i v [ vioer L
e Y| e
4 JS; 4 3
|—--—--—--—--—--—--—--—--—--—--—--—--—--—--—| 7 53@ 1’7 5
| ] |
' . RECEPTCLE
| HAN T0EE | FOUSING
. AMR2 ROFHY 6 2050 917 [680mm) /. AMR2A . VIER-06V
| 3 84 N wi ), ,mu N (RD) |
| D S T VI @ IJ@V T T | poaxis |
@ s 2R 7| MOTOR PLUG
' 8; <wT SO IR NIV ' HOUSING
BAE TBRT BRE 5T T BR TVE) _
| ¢9) 47y TR 1 s 16 g;% K| TVE) I;TPM | VLP-06V
H :g; <7 ) <7 H
| 2 oot boo ' PIN MAP
| &3 OTOOD |
\ 10> !
' UL1015 12AWG (G/Y) L=200+1 '
IEE@< J
3 TABLE LU 7075 T2ANG(G/V)|
0 CABLE EL OFFV 6cX2.0sq
3 ATNG TERNTRAC 5 55048 QWIDE TVPE typel |
012 RTNG TERWTNAC 550 5R
o RETATNER TS037
00 PTN CONTACT BWI-GTT-P2.0
009 RECEPTACLE FOUSTNG TR-06V
08 AETATRER T TS037
07 SOCKET CONTACT T BVF6TTP2.0
006 PLUG FOUSTNG 7 P06V
005 TUST Protectan Cover 330 000 5404
004 Coding Pin I 930 000 9907
003 TaTe Contact(2.550) T 933 000 6102
002 Housing 9 30 006 0301
001 Crimp Terminal (Nale) 9 32 010 3001
NO | ITEM NO ITEM NAME MATERIAL |Q'TY | WT(kg) REMARK

1-11
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HAN 8D
AER1 RORO-S8 20 ¥ 0350 | @— 750mm AMRLA

o7 D) - - (FD) JJ s [

@ §<Tsp7 (GN [ 1 (GN) ) /5D 1 1BU/EK]

S; P5ET K 1 [ (BK ) J Y3 vee RD

5y Je MEET WH) [ [ WH] ) ) )4 GND T-AXIS
ECE wH - N 5) (5) VB ENCODER

B—e %‘4\@ ) 3 J(6) GND
Eg) WH)_sHED (7) § ST sHED [
>

(WH) MsE
TRD)_P3E

(RD) (RD) (
(61 [ (GN) 1BU
[EX) 1

WH) [

1
[ (BK]
[ WH)

=) R-AXIS

(WH)
1> <9<~ CODEPIN

ENCODER

@)r w

] SHELD

o8 b

(WH) MsE
TRD)_P3E

EULIOW COTRVRO. 5SQ° (WH) L=50+1

Drawing out the shield cable by soldering together with
UL1007 COIRV 055Q (WH) L=50

%:: QE:ID

HAP2-0500-03

BLUE

BU | BLUE
(BK> | BLACK [
(RD> | RED [}
(BN> | BROWN | BROWN.
BW| LignT BLUg] 1T
BLUE
CWH> | WHITE AT
GN> | GREEN 1
(06 | ORANGE _[oones
) | YELLOW e
GY> GRAY W
PP | PURPLE o
PR | PINK —
D | VIDLET

RECEPTCLE
HOUSING

SMR-02V-B

RECEPTCLE
HOUSING

SMR-07V-B
PIN MAP

TIP

S 217 UL1430 COIRV 0.55Q (WH) L=150
Shrink it using a heating gun after UL1430 COIRV 0.55Q (BU) =150
inserting the shrink tube

019

018 CABLE 0 L1007 COIRV 0.55Q (WH)

017 CABLE 300 L1430 COIRV 0.55Q (WH)

06 CABLE 30 L1430 COIRV 0.5SQ (BU)

CODE PIN 015 CABLE 1.40 ROTREV-SB 2P X 0.350

014 4 385Q RUBBER CAP (BK)

013 BATTERY B FR-6C 3.6V A

012 PTN CONTACT : VIF00TT-0.6

om RECEPTACLE HOUSING WA-07V-8

010 RECEPTACLE HOUSING %

009 SOCKET CONTACT 7 HF-0017-0.855

008 PLUG HOUSING B EMP 07V-8C

007 PLUG HOUSING B WP-02V-6C

006 Dust Protection Cover 2 09 20 003 5426 (No rubber)

005 Code Pin i 9 33 000 9915

00k 2ol (0 2 9 15 000 6103

003 Tale Contact (0 B 5 15 000 6104

002 Housing B 9 20 003 0301

001 Crinp Terninal (Vale) B 9 36 008 3001
CODE PIN: nene CODE PIN: = NO | ITEM NO ITEM NAME MATERIAL|Q'TY |[WT(kg)|  REMARK

gUL1007 COIRV 0.55Q (WH) L=60+1
DraW\ﬁé “out the shield lcable”b’y
soldering together with UL1007 COIRV
0.55Q (WH) L=60

tube

HARTING 0.55Q CONTACT  canee |

Shiink it using a heating gun after inserting the shrink

Figure 1.7 Wiring and Piping Diagram for Application
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1. Specification

The main body of the positioner has a connector for connecting additional equipment and also an air unit.
The following figures show the user application connector.
[Note]l Maximum air pressure: 7 bar (7.1 kgf / cm?, 101 psi)

1.7. Restriction of the Operation Range

When installing the positioner, it should be taken into consideration that the operation range can be freely
adjusted within the entire operating area.

It will be useful to restrict the operating range in the following environments:
v When trying to restrict the operation area when the positioner operates;
v" When a collision with a peripheral device could occur; and
v' If the length of the application cable or hose is restricted.

There are two ways, as shown below, to keep the positioner within the operation area.
v' Software limit (R axis)
v" Mechanical stopper (T axis)

A [Caution]

Mechanical stoppers are physical devices. The positioner should not go beyond the mechanical stopper.
The mechanical stopper of the T axis is fixed. The software limit is applied only for the R axis.

Mechanical stoppers will deform in one collision and cannot guarantee required strength. Therefore,
deformed stoppers must be replaced.

113 A HYUNDAI
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2. Precautions in Handling

HAP2-0500-03

2.1. Names of Individual Parts

The names of individual parts of the main body are shown below in [Figure 2.1]

Figure 2.1 The names of individual parts of the main body

Table 2-1 The names of individual parts of the main body

No. Names of Individual Parts No. Names of Individual Parts
1 MAIN FRAME 8 EARTH UNIT

2 ROTATE FRAME 9 EARTH UNIT

3 T AXIS MOTOR 10 STOPPER

4 R AXIS MOTOR 1 STOPPER BLOCK

5 MECHANICAL INTERFACE 12 T AXIS MOTOR COVER
6 T AXIS REDUCER 13 R AXIS MOTOR COVER
7 R AXIS REDUCER 14 EYE BOLT

A HYUNDAI 2-2
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2. Precautions in handling

2.2. Position of Precaution Plates for Safety

Caution plates for safety are attached to the main body of the positioner to prevent safety accidents, as
shown in [Figure 2.2]. Do not replace or remove them unnecessarily.

Caution against the
falling of the axis when
i ing the servo

motor

Being in the proximity of
the working radius is
prohibited

No access within working radius

Crimping attention

Electric shock

High temperature caution

Falling caution

Figure 2.2 Position of the Caution Plates for Safety
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HAP2-0500-03

2.3. Transport Method

2.3.1. Use of a Crane

CRANELOAD
CAPACITY: MIN
0.5TON

WIRE(2EA)
LOAD
CAPACITY:0.5TON

EYE BOLT(M10)

(630)

(1053) (560)

Figure 2.3 Transport Method: Use of a Crane
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2. Precautions in handling

2.3.2. Use of a Forklift

Forklifts can be used to transport the main body of the positioner.

For your safety, please observe the following procedure.

Cautions

It is required to secure the basic posture for each model by referring to the following figure.
Fix the positioner to the pallet using bolts, slide the fork of the forklift into the pallet, and
transport it. The pallet must have sufficient rigidity to endure the work.

Transport at a low speed.

Observe safety regulations.

® Do not lean on the main body of the positioner during transportation.

It is required to ensure that the main body of the positioner does not collide with the floor while

loading and unloading it.
Follow the safety rules when working with the forkilift.

// Forklift “capdeily \ == |
s min, 1 Ton -
r’f -

| D\ <
A

Figure 2.4 Transport Method: Use of a Forklift
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2.4. Installation Method

Caution:
It is required to read the safety regulations and related instructions carefully before unpacking and
installing the positioner.

Warning:
Installation must be carried out by the installation specialist and must comply with the relevant regulations
in your country or region.

When unpacking the package of the positioner, it is required to check whether any damage has occurred
during transport or unpacking. In addition, the installation method and foundation for the position are
crucial for maintaining the functions, and it is strictly required to observe the following items.

2.4.1. Conditions for the Use

(1) The ambienttemperature;should:be in the range0f:0° .G=45'+C.

(2) The ambient humidity should be 20% +85% RH, andithere should be no condensation.

(3)" There should be a low level‘of dust, oil, and moisture.

(4) There should be no flammable or corrosive liquids or gas.

(5) No heavy shock or vibration should be applied.

(6) There should be no large source of electrical noise.

(7) If the positioner will not be installed immediately, it is required to keep it in a dry place with a
temperature from -15° C to 40° C.

2.4.2. Installation of the Main Body of the Positioner
The main body of the positioner should be firmly fixed with four M16 bolts. All four bolts should be used.

® Bolt: M16 Socket head bolt
® Washer: Spring and plain washers
® Fastening torque: 293 Nm

The rigidity of the foundation floor on which the positioner will be installed should be designed to minimize
the dynamic influence of the robot.

When the positioner is to be installed on the floor if the concrete thickness of the floor is 200 mm or more,
it is required to maintain the floor; if there is any irregularity or crack on the floor first, then fix the
mounting plate using anchor bolts. If the concrete thickness of the floor is less than 200 mm, foundation
work is required additionally, which means that a prior review should be performed before building the
foundation.
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2. Precautions in handling

2.4.3. Accuracy of the Installation Surface

It is required to attach the main body of the positioner by fixing the bottom surface of the turn base. Refer
to the figures below for dimensions.

4-M16*65L

2-@16 HE

SPRING WASHER B(1:3)

PLAN WASHER

MATIN PLATE

COMMON

ANCHOR BOLT
COMMON BASE

Figure 2.5 Dimensions of the Installation Surface
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The flatness of the installation surface of the four plate attachment surfaces of the main body of the
positioner should satisfy designated specifications, and shims should be used as necessary. The flatness of
the others should be within £2mm.

B Precautions

(1) The flatness of the four mounting plates should be within 1.0 mm.
(2) The flatness of the four plate attachment surfaces should be within 1.0 mm (£ 0.5 mm).

(4Points)
[ 711.0mm

Max. Tmm

Figure 2.6 |/Accuracy.of/the Positioner Installation Surface
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2. Precautions in handling

2.5. Allowable Load Value
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Distance at the center of rotation of the rotating axis

Figure 2.7 R Axis Torque Diagram
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3. Inspection

HAP2-0500-03

This section describes the periodic inspection, overhaul, adjustment, etc., which are necessary to maintain
the performance of the positioner for a long period.

3.1. Inspection Items and Cycle

Inspection must be performed to maintain a high performance when the positioner is to be operated for
a long duration.

Inspections are divided into daily inspections and regular inspections, and the personnel responsible for
inspections must carry out inspections according to the basic inspection cycles, as shown in [Table 4-11.

Overhaul should be carried out every 35,000 operating hours.
The inspection cycle has been reviewed for arc welding. If the inspection and adjustment methods are
difficult to understand, please contact our after-sales service center (customer support department) for

inquiries.

Table 3=1 Inspection Plan

Inspections over one year Inspections over one year

Upon 3 Upon 6 Upon 9 Upon 12 Upon 3 Upon 6 Upon 9 Upon 12

months months months months months months months months
1 1 1
Upon 3 Upon 6 Upon 9 Upon 1 year |Upon 1 year|Upon 1 year
Upon 1 year and 3 and 6 and 9  Upon 2 years|
months months months
months months months

Daily inspection
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3.2. Inspection Items and Cycle

Table 3-2 Inspection Items and Cycle

3. Inspection

transmission system (motor, reducer, etc.) for abnormalities.

Inspection
cycle
No. 'i 1 Inspection items Inspection method Reference Remarks
Ii?a on | ye
Y | th | ar
S
Common for the main body and individual axes of the positioner
Cleaning of the . . . .
1 @) main body Visually checking for impurities
- Visually checking for damages to the
cables
2 o Inspection of | - Visually checking the paint markings of
the wiring the cable fixing bracket fastening bolts
- Visually checking for damages to the
cablevcovers
3 @) Main bolts Visually checking the paint markings
Checking for the abnormal heat
generation
410 Motor Checking for the abnormal sound
generation
Checking for the abnormal sound
510 Reducer generation
Checking for the vibration generation
B [f the positioner is used under adverse conditions, it is recommended to take a shorter inspection
cycle to ensure the performance of the positioner.
B Inspect all visible cables and replace any damaged cables.
B Check the fastening torque of the key bolts in [Table 3-31.
B Check for any abnormal sound in the automatic or teaching mode to check the power
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3.3.

Inspection of Key External Bolts

HAP2-0500-03

A torque wrench must be used to carry out fastening with a proper torque and then marking with paint
should be performed.

Table 3-3 Key Bolts to Inspect

No. Bolts to inspect No. Bolts to inspect
1 Mechanical interface attachment bolt 7 T axis reducer attachment bolt-1
2 R axis reducer support attachment bolt 8 T axis reducer attachment bolt-2
3 T axis motor cover bolt 9 Stopper attachment bolt
4 T.axis. motor base attachment bolt 10 Cable.guide.attachment bolt
5 R axis reducer attachment bolt 1 Stopper block attachment bolt
6 R axis motor BRKT attachment bolt

@ -

8B{1:10)

18-M10°35L

16-M12*70L

4-M12°25L

6MI16° S0
SN

=)

i

§-M10°35L

G)

(

12-M12°45L

/L

:
) (l) @ ¢

z
!

'@' O

Figure 3.1 Key Bolts to Inspect
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3. Inspection

3.4. Inspection of Wiring in the Main Body

The internal wiring of the main body of the positioner is designed to withstand flexibility. However, if
disconnection or short-circuiting occurs caused by damages to or wire breakage, there could be a problem
with the robot operation, which requires the user to perform daily inspection surely. In addition, the user
must carry out a prior inspection when he/she plans to perform the works within the operation range
according to the conditions for a safety inspection.

3.4.1. Conditions for Safety Inspection

When planning to carry out works such as the teaching of the positioner within the operation range of the
positioner (except for shutting off the driving source of the positioner), the user should check the following
items before starting the works. If any abnormality is confirmed, the user should correct it immediately and
take other necessary measures.

® (Check for any damage to the coveriand cable of the external power supply.
® Check for any abnormality with the opération of the main'boady of the positioner:
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> 4. Maintenance
-

HAP2-0500-02

4.1. Injection of Grease for Replenishing/Replacing, and Replacement of
Grease

Caution

If the grease is not properly injected, the internal pressure inside the inlet can increase suddenly, causing
damage to the oil seal, leakage, and abnormal operation. Therefore, the following procedures must be
observed when injecting the grease.

@M Must remove the grease outlet plug before injecting the grease.

@ If possible, avoid using a compressed air pump driven by the air supplied from the factory, and
limit the grease injection pressure to 7 bar (7 kgf / cm?) or less.

(® Use only the designated grease. Otherwise, damage to the reducer and other problems could
occur.

@ After injecting the grease, check whether the grease outlet has any leakage, and check if there
is no pressure at the inlet, before fastening the plug.

® C(Clean the spilled grease on the body of the positioner or.on the floor to_prevent accidents.

® When using thepositioner at.an ambient temperature of 40 C orhigher, the grease replenishment
and replacement cycle should befeduced in half.

Grease replenishment/replacement cycle

Injection cycle

v" @Grease replenishment: Every 6,000
v' @Grease replacement: Every 12,000

% The grease replenishment is applicable only to the RV reducer that is used for the tilting axis. The
turning axis is a no-oil-injection type; thus, it does not need external oil injection.
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4. Maintenance

4.1.1. T Axis Reducer

Grease Nipple Inlet Plug Grease Nipple Outlet Plug
(CG-A-PT 1/8") (TPHA-1/8")

Figure 4.1 Grease Inlet and Outlet

Caution

A HYUNDAT'ROBOTICS

B Grease replenishment

@ Remove the outlet plug.
@ Inject the grease through the inlet by using the grease gun.

v" Grease type: Molywhite REOO
v" Grease injection amount: 50 cc

® C(lean the outlet with a cloth and assemble the plug wrapped with the seal tape back into its
original position.

B Grease replacement

@D Remove the outlet plug.
@ Inject the grease through the inlet by using the grease gun.

v" Grease type: Molywhite REOO
v" @Grease injection amount: 280 cc

Insert new grease until it comes out of the outlet. The new grease can be identified by color.
Clean the outlet with a cloth and assemble the plug wrapped with the seal tape back into its
original position.

®O
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4.2. Replacement of Batteries

The position data of each axis is preserved by the backup battery. The battery must be replaced every two
years. The following procedures should be followed in replacing the battery.

(M Press the emergency stop button when the controller power is on.

Caution
A If you turn off the power and replace the batteries, all current position data will be lost. Therefore, the origin
should be reset.

@ Remove the cover of the battery at the position of each axis
® Remove the exiting battery.
@ Install the new battery. Be careful about the direction of its installation.

v' Specification: ER6C (AA) 3.6 V
v" Manufacturer: Maxell

® Install the cover back into its original position.

4.2.1. Cautions in Storing the Batteries

@ Do not store the batteries in a place with high temperature or high humidity, and keep it in a
well-ventilated place to avoid condensation.

@ Store the batteries in a place where the temperature stays at the room temperature (20 +15C)
and the variation of temperature is low and the relative humidity can be kept at 70% or less.

® The refence period for storing the batteries should be six months, and batteries should be
managed based on the first-in and first-out method.
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5.1.

5. Troubleshooting HAP2-0500-03

Method of Progressing an Investigation of the Causes of Problems

When an abnormality occurs during the operation of the positioner, and it is not attributable to an
abnormality with the controller, it will be a problem because of damages to the mechanical parts. To solve

the pro

blem quickly and easily, it is necessary first to identify the phenomenon correctly and determine

which part is defective.

(M

(2)

3)

First step: Which axis has an abnormality?

First of all, check which axis that shows the abnormal phenomenon. When it is difficult to make
a judgment because the abnormality does not appear during the operation, it is required to carry
out an investigation as follows.

® s there any part generating an abnormal sound?
® |Is there any part generating an abnormal heat?
® s there any part with a gap?

Second,step:. Are.there.any damaged parts?
If an axistis determined to have an abnormality, it/iswrequired torinvestigate which partisicausing
the abnormality. There can be several causes of one phenomenon.

Third step: Handling of defective parts

Parts that are determined to be defective should be handled according to the methods described
in Section 5.2 Methods for Investigating and Handling Individual Parts. Please contact our service
department for items that your company cannot handle.

A
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5. Troubleshooting

5.2. Methods for Investigating and Handling Individual Parts

5.2.1. Reducer

If the reducer is damaged, vibration or abnormal sound will occur. This may cause overloading and an error
because of the deviation that interferes with the normal operation and may generate an abnormal sound.
As a result, the reducer may not move at all or have a positional deviation.

[R axis]

[T axis]

Investigation method

@ Investigate whether there is clearance in bearings by applying force to the R axis.

@ Investigate whether there is clearance in bearings without load being applied to the reducer.

(® Before abnormality occurs, investigate whether there is any contact with a peripheral system
near the positioner.

Handling method

Replace the reducer. Then, you need facilities such as a chain block to hang up the R axis frame.
If you have any difficulties, please contact our service department.

Investigation method

@ Investigate whether vibration or abnormal noise occurs and also whether abnormal heat is
generated in the reducer part.

@ Investigate whether there is clearance in the reducer.
Before emergency occurs, investigate whether there is any contact with a peripheral system
near the positioner.

® (The reducer can be damaged because of an impact from contact.)

Handling method
Replace the reducer.

5-3 A HYUNDAI
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5.2.2. Motor

If any abnormality occurs to the motor, abnormal operation such as shaking when stopping, irregular cycle
(pulsation), and vibration during operation will occur. In addition, abnormal heat and sound may occur.

As the phenomena similar to the ones caused by damages to the reducer may occur, investigate the
reducer and the bearing part at the same time to determine where the abnormality is caused.

B Investigation method
Investigate whether there is any abnormal sound or heat generated.

B Handling method
Replace the motor.

5.2.3. Encoder

If an error occurs to the encoder, it may cause position deviation, malfunction, runaway, etc., and it may
cause shaking during ‘stop and irregular cycles (pulsation). Those problems are not/related, to the
phenomenon of ‘mechanical abnormal noise; heat generation, vibration,=etc.

B Investigation method

@ Check if there is any problem with the encoder data.

@ Set the customized scale to the reference position, and then investigate whether there is an
error with the position data.

® Move each axis of the positioner and investigate whether there is any axis whose data
changes irregularly.

@ Replace the servo amplifier circuit board BD440 and then investigate whether an error
occurs.

B Handling method
@ Check the wiring and replace the encoder if the wiring is not disconnected.

@ If the error does not occur when the servo amplifier circuit board is replaced, it should be
replaced.
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é 6. Recommended Spare Parts
o

@

HAP2-0500-03

The parts recommended as the spare parts for the positioner are as follows. When purchasing them, it is
required to check the serial number and manufacture date on the main body of the positioner and contact
our service department.

[Classification]

A: Parts for regular maintenance (to be replaced regularly)

B: Key spare parts (recommended to be prepared in advance by considering high frequency of operation)
C: Key components

D: Instrument parts

Table 6-1 Spare Parts List

Manufacturer Per unit
Clas NG
e u
:E'; Part name l\ll)l;m ber Applicable part
e r
n Specification for reco
use mme
nded
HHI
A Grease 2kg 12:?\"/ RV reducer
MOLY WHITE REOO
HHI Should be replaced every 2
A Encoder battery 2EA 2EA years regardless of hours of
ER6C (AA) 3.6 V operation
HHI
B AC servo motor 1EA 1EA R axis (2.5 Kw)
TSM3506 N7021 E732
HHI
B AC servo motor 1EA 1EA T axis (5.9 Kw)
TSM3611 N7020 E721
HHI Common for R and T axes
B Encoder 2EA 2EA (contact our company for
R112504000 inquiry)
HHI
C T axis reducer 1EA 1EA T axis
RV320E3-171
SUMITOMO
C R axis reducer 1TEA | TEA R axis
F2CFS-C45-59
NOK
D O-ring 2EA | 2EA T axis MOTOR
G220
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6. Recommended Spare Parts

Manufacturer Per unit
Classification | Part name Classification
fe e Number Number
Specification
for use | recommended
NOK
E OIL SEAL 1EA 1EA T axis
AC3222A0
KBC
F BEI?’-\A;(LIII:I G 1EA 1EA T axis
6217772
DURI
POWER .
G LOCK TLK300 22-26 2 EA 2 EA T axis
G220
6-3 A HYUNDAI
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@ 7. Dismatling
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HAP2-0500-03

The positioner consists of various materials as shown in [Table 7-1]. To prevent adverse effects on the
human body or the environment, some parts should be properly sorted out and sealed.

Table 7-1 Table of Materials of Individual Parts

Parts Materials
Battery NiCad or Lithium
Wiring, Motor Copper
Brakes, Motors Samarium Cobalt (or Neodymium)
Wiring, Connectors Plastic/Rubber
Reducers, Bearings Oil/Grease
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® Daegu Office (Head Office)

50, Techno sunhwan-ro 3-gil, yuga, Dalseong-gun, Daegu, 43022, Korea
® Bundang Office

42, Dolma-ro, Bundang-gu, Seongnam-si, Gyeonggi-do, 13630, Korea
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@ ARS : +82-1588-9997 (A/S center)
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