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Abstract
Title : Technical and Economic Comparative Analysis of Automatic Grease
Lubrication System and Automatic Oil Lubrication System: A Case

Study of CNC Milling for an Auto Parts Factory

By : Mr. Kananck Boonin
Degree : Master of Engineering
Major Field : Engineering Management

Thesis Advisor Y o e ah PTG SR A S SR A P SR A S

(Dr. Weerakari Dokchan)
A1/ Nov , 2020

The objective of this thesis was to study the possibility of using an automatic grease
lubrication system instead of an existed automatic oil lubrication system. A FANUC ROBODRILL
-D2IMIB CNC milling machine was used as a case study to reduce the consumption of lubricants
and coolants in the CNC milling machines.

Improving the method of lubrication of the machine was by switching to an automatic grease
lubrication system. This system was a protection to help maintain the coolant system to be used for a
longer time, and prevented the coolant from not working at full efficiency and can cause damage to
the lubrication system of the machine, which cannot be corrected in a timely manner. Economic
feasibility analysis was calculated for the payback period and internal rate of return (IRR).

The results of this study could be concluded as follows: The old automatic oil lubrication
system had a total running cost of 56,244 Baht per ycar and the grease system could reduce the cost
to 31,143 Baht or 55.3% reduction. The internal rate of return (IRR) for this improvement was 41.73%
and the payback period was 1.67 years.

Keywords: Automatic oil lubrication system, Automatic grease lubrication system, CNC milling

machine, auto parts factory, technical comparison analysis
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3. @a8 Controller hb'f"‘l'J‘U?;lllﬂ?iﬂ?ﬂﬂ?i%‘ﬂ!!@]ﬂ%ﬂﬂ
4. 1@UND1N LHL Grease Pump 191D Controller
a ¥ A A @ ] I
5. 199N Pressure gauge Lwangmmwuwmmﬂu MPa
6. 111 T-Connector 19N Straight connector
7. 11 Straight connector AN Elbow adapter
8. 111 Compression bushing AonNU Compression Sleeve

9. AU Flexible hose L‘lT”IfTiJ Pressure switch
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10. WU Straight connector 1WouABAY Junction

11. 910 Junction 141 Straight adapter

12. 1fUN® Flexible hose 141 Metering valve 12 ) (anf{m’a%’ 5)

13. 1AUND Flexible hose 191 Metering valve 3 A (anﬁma% 10) ﬁigﬂﬁ 422
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?13199 4.1 Parts list for FANUC ROBODRILL O(-D21MiB 5£UUHa0a U521l

317 4.10 FANUC ROBODRILL O(-D21MiB 52 UU%a0auuu115: 100 11ia

No. Description Model QTY.
1 |LHL Grease Pump EGME2-4S-4-7CL-LHL 1
2 |Plate for EGM2 Plate for Robodrill 1
3 |Controller GMC-S200 (oil level B, pressure S/W A) 1
4 |Conduit LAPPKABEL 53111210 2
5 [Nut SM-M16*1.5 2




6 |Pressure gauge PB 25MPA 1
7 |T-Connector Male R1/8*Female RC1/8* FemaleRC1/8 1
8 |Straight connector SC1-20 1
9 |[Elbow adapter EAG6-22 4
10 |Compression bushing CB-6 6
11 |Compression Sleeve CS-6 6
12 |Flexible hose SS1000 1
13 |Pressure switch GPL-30 3 M code 1
14 |[Straight connector SCR 2
15 [Junction V-3 1
16 |Straight adapter SA6-20 2
17 |Flexible hose SL2000 1
18 [Flexible hose SS2800 1
19 [Metering valve MG2C-5 12
20 |Metering valve MG2C-10 3
21 |Junction JVPA-5S 3
No. |Description Model QTY.
22 |Blanking plug BP-1 2
23 |Plate for Metering valve A290-6099-X631 3
24 |Bolt M6*25 6
25 |LHL-300 Cartridge Grease |LHL-300 700cc 1
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SIXY X

No. Description Model QTY.
1 |Oil Pump AMO 1
2 |Junction PV-5 3
3 [Metering valve MO-5 12
4 |Metering valve MO-10 3
5 |Steel Tubing ST-4 20m
6 |Steel Tubing ST-6 4m
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7 |Elbow adapter EA4-20 15
8 |[Compression bushing |CB-4 40
9 [Compression Sleeve CS-4 40
10 |Compression bushing |CB-6 10
12 |Compression Sleeve CB-6 10
12 |Filter F-3D 1
13 |Pressure Gauge PB-35 1
14 [Junction PV-1 1
15 [Junction PJ-6-3 2
16 [Junction PC-4-2 10
17 |Tube Clips PC-4-3 10
18 |Tube Clips PC-6-1 10
19 |Tube Clips PC-4-4 10

Tasaziaonld15zives LUBE ju LHL uilu91525 NLGI Number 000 (21521]
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Service temperature range LHL -20 °C 84 +130 °C Mszdiviaeaunsliinamssnm
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s Viode
Model Part Number Capacity Color
LHL200-45 249113 400me e
|LHL300.7 249112 700me.
LHLX100-2 249130 200m2. _
LHLX100-4 249136 400me gﬁgm's“
LHLX100.7 249127 700me

=

400me 200mt 400me 700mt
LHL300~48] [LHLX100-2] [LHLX100-4]  [LHLX100-7]

317 4.13 34 Model ¥99 LHL ¢139)
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NLGI Number RERGARY
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0 lalungaigiian vieluszuumsnasauuunon 1uia (Centralized
System)
1 lénaoaulundugniunuy Needle.
2 lénaoauluadugniunny Ball Bearing 118¢ Roller Bearing 1ng 1
Yudansei (Grease Gun)
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Replacement Check Sheet
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uﬂ%ﬁ\: T -
Customnr Nue | KEWOXERKN | . .ovosvesterinsmrsmmsssenyrermomersr s TEL {038 238080
fog:
Adtress | N2\ Mg 2, T CRuak Diation By Rloske Darng, Raveng 20RO
fundoaing - RS B -
Machine Modet | FANDE BOROBRILL bV NG BHIE NUIBET 2. s
nisundagndos FRR TN et
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Replscad all valve with the cocrect valves ? Record Counter |05 50,
wrsilimae (7 G k&an}‘nu D sy
Gireass Lef Fali \CO f Nead 1o be replaced Pamp Pressure %. o Mpa
lvmiitnatlyaittiagn o g
5 groase dischanged from the valve of e faiest point from the pump 7
noveluaeuenipmsafuni = @
Each tail bebimg hiss been connested o designied walve ?
. . - 4 -
SoninTunoudiewniinTnd - m
Have fessened the tubing, leods 2nd so on withh plastic bands as they were befoce 7
ko ads
wilode usﬁ‘ltmﬁmlua.ou ’ lox
v omsmnad] thal thiens 35 70 gresss: beak from tlie pabing 7
weluanwhivnmminnlvenios - B m
Haove cdwith M/s. Toyokikaikirenku that tubing does not interfere the machine owovument 7
o A -
Amh I MTHnT OK
Have wiped ofT the machine cover and eleaned ep arousd the machine ¢
mFugni t
Signatare of the person in charge \é‘a\ ...................... (SPPRRe
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1. Lﬂ?ﬁamﬁagﬂﬁ’ew%'laj (Replaced all valve with the correct valves?)
<3 o @ A
2.13A059AUIN 4N MPa (Pump Pressure)

3915201 A0 (Grease Left) 1§31 100 % (Full) 130'l3 Danardeuasuniods (Need to be

replaced?)

4.ﬂ1§$ﬁvlﬁaulﬂﬂﬂ‘ﬁulﬂaq A (Is grease discharged from the valve at the furthest point from the

pump?)

1 1 @ 4 1
59010 luaougnAeIATINUNEIMe 1 (Each tail tubing has been connected to designated

valve?)

[ 1 a o 1
6.5ane luasuaraniialnivie lu (Have fastened the tubing. leads and so on with plastic

bands as they were before?)
7.ila sz i lusnane luaeu (Have ensured that there is no grease leak from the tubing?)

8.eneluaou luuamsiiauueansed (Have ensured with M's Toyokikaikinzoku that tubing

does not interface the machine movement?)

< ) 4 @ : o
9.1¥A7IANALDIAATBITNT (Have wiped off the machine cover and cleaned up around the

machine?)
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Specifications voaunazginsas MinnAadlumsietnszuy LHL System

1. ELECTRIC PUMP FOR LHL

29 131.8). 2(

317 4.15 ELECTRIC PUMP FOR LHL

AN 4.4 Specifications ELECTRIC PUMP FOR LHL

DC24V

24W

5MPa/8MPa

No restriction

10 seconds

Terminal connection

Yes (Optional)

Yes

Non combustible plastic (UL94-VO)

IP54

Yes

Yes

P-102:1.2kg, 107:1.6kg, 202:1.2kg, 207:1.6kg
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2. Nylon tubing

3
il
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ATNN 4.5 Specifications Nylon tubing

=
N

4.16 Nylon tubing

81

NT-4H

4.4 17.6

+70°C

16

White




3. Pressure Gauge.

=
3 1N 4.17 Pressure Gauge.

A15197 4.6 Specifications Pressure Gauge.

82

Operating pressure

3.0MPa+20%

Reset pressure

2.5MPa+20%

Max. working pressure

25MPa

Micro switch spec

Rated voltage

AC250V, DC30V

Resistance load

2A(AC250V , DC30V)

Service life:

200,000 switching’s (loaded)

Structural protection:

JIS moisture-tight, conforming
to IEC IP67




4. Flexible hose

83

3 1/ 4.18 Flexible hose

4 6
3 4
—20°C - +90°C
40 120
4 6
8 10
10 13.5

A15199 4.7 Specifications Flexible hose.

5. For MU Valve Junction

311 4.19 MU Valve Junction

A15199 4.8 Specifications For MU Valve Junction

MUJ-4S Single type for 4 ports

79 68




6. MU Metering Valve.

3 1 4.20 MU Metering Valve

A15199 4.9 Specifications MU Metering Valve

84

0.9MPa
0.4MPa

7. GPL Type Grease Pressure Switch.

;‘:"ﬂﬁ 4.21 GPL Type Grease Pressure Switch

A15199 4.10 Specifications GPL Type Grease Pressure Switch

3.0MPa+20%
2.5MPa+20%
10MPa
Rated voltage AC250V , DC30V
Resistance load 2A(AC250V , DC30V)

Service life: 200,000 switching’s (loaded)




8. One-Touch Fitting.
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3 19 4.22 One-Touch Fitting

A9 4.11 Specifications One-Touch Fitting

85

Operating pressure

Oil: Under 3MPa
Grease: Under 4MPa

Oil: Under 3MPa

Life Oil: Under 1,000,000 times Oil: 1,000,000 times
Grease: Under 100,000 times

Working viscosity range 2

Ambient temperature range 0-60C

Vibration resistance

4.5G 10-55Hz,9G55Hz(Fixed)
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OPERATION —

o LUBE

MODEL

P-107

DC24V
1.2A(MAX)

VOLTAGE

RATED CURRENT
DIS.PFIESSURE SMP;.::/A’A"I":
DIS.VOLUME

CE€

U 4.24 Specification Electric Pump for LHL.

M 4.13 maaReudeuamasan lWihiae sz
senunasANIsA TuiR svpuvdeaunsrisaluia
Voltage 200 V 24V
maaluih 027 A 12A
mslgndaa i 54W 288 W
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d‘ = 9 1 9 ) zﬂl (%
ATTNN 4.15 Gﬂi'l\‘]!.‘l_ﬁﬂ‘ﬂm‘(’J‘U@l1!“Iq1!L!.a8ﬂ11%%18ﬂ151’ﬂ\111ﬁ]@\1lﬂ5@\1ﬂﬂ CNC

365 T /24 %1, FANUC ROBODRILL O~ |  szuundeauassd
D21MIB oa lula
SYUUVaDAL Oil/PDI System LHL System
Suganden 15 15
asnaeau Yifuvideau #68 LHL-300
iiavonimaefy Water-Soluble.

1] 9
‘lﬁiﬂmﬂﬁi‘%}ﬁﬁﬁa@ﬁu/ﬂiﬂ

0.9 ml ¥39 0.9cc

0.9 ml 39 0.9cc

nanlunsaa 15 seconds. 60 seconds.

nalumsviga 16 minutes. 300 minutes.
Y

UIUNTIY ATI /WU 89 times/day 5 times/day

szanarasviaeau /3

38.81 liter/year.

3.14 liter/year.

ANY

3,000 ml ¥13® 3,000 cc

700 ml N30 700 cc

1 A =
IMA1sHaan /1

4,022 U

4,485 U

Y] T
NUIUATINAY

12.94 times/year

4.5 times/year

9
nanlumsiay /ass

10 minutes. 1 minutes.
nanlumsay /3 129 minutes. 4 minutes.
alaaluns@ay 3,351 UM 117 U0

1 d' aOJ -7
Anlasunseariniv /1 888 1N -

1 A % 1 < a =1
Anlasuiinerviaedu 80 ans/il

1,599 111 /3

800 11N /23

Y
wuesuanIn

4203/ 100U

2 A09/ 10U

1 a 90’ o
ananesuaninal

8,792 11 /)

4,356 17 /1

= ] 3 <]
asuununsevheviagy

20,720 111 /)

6,907 V10 /1

aldenseailona 16,872 V1N (2 8,436 (1 reamers/year)
reamers/year)

A l4910570 7 56,244.00 11N 25,101.00 LN

al¥ofienaiu T 31,143.00 110

1NM1519 1 4.15 vz ezl 1an
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A15199 4.16 mimmmﬂﬂazﬁﬂmmzmﬁﬁjunumiﬂﬂmﬁzuuwa@ﬁumizﬁaﬁium

Tubing.250111

Item. Description. Price per unit. | QTY- | Total Amount.

LHL SYSTEM

1. INSTALLATION LHL SYSTEM 51,000.00 1 51,000.00
PUMP MODEL : LHL 1

2. Cartridge Grease : LHL300-7 1

3. GPL-55D, Pressure Switch,209392 1

4. MG2C 10 Metering Valve (Discharge 3
volume 0.1 ml)

5. MG2C 5 Metering Valve (Discharge 12
volume 0.05 ml)

6. JVPA-6S: Junction, 216006 1

7. JVPA-5S: Junction, 216005 2

8. JV-3 Junctions for MG valve 1 1
Ports, 206471

9. JV-78S Junctions for MG valve 5 1
Ports, 206475

10. Pressure Gauge, 1
PB,24.5MPa(250kg),109147

11. Elbow ConnectorRc1/8R1/8,106105 1

12. Elbow AdapterM8x14mm 106076 3

13. Straight Adaptor SAG4-6B (M6x0.75) for 13
End point (Guide),106366

14. Straight Connectors2-R1/8(SCR),106151 2

15. CB-4(8), Compression Bushing4mm M8x1, 16
HEX8,106253

16. CS-4, Compression Sleeve4dmm., 106254 16

17. Adapter Assembliesomm., for Copper 7
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18. Adapter Assembliesomm., for Steel 1
Tubing.250113
19. Flexible Hose for High Pressure., 403010 12
20. Hose Sleeve, 403001 8
21. Hose Stud, 403002 8
22. Nylon Tubing 4 mm.,106801 6
23. Plug, 540170 3
24, PC-4-1, Tube Clips,106301 18
25. | Basket (120 3, Trij 1) 1
26. | @18'lW(PVC CONTROL CABLE 0.5mm 4
600V ROHS)
27. | dalng 1
28. | gnoulnsa 1
29. | fusedena 1
IINGNT 5w 51,000.00
mﬁgaﬂ'nﬁu 7% 3,570.00
SR 54,570.00

4
o w

b i1
43.1.2 mlFmemsaunumsaaniszuuraoauiiiuon Tuia

9

o

S J 4 %I Y v QI ! ! {
ﬂﬁ@]@@l\ﬁg’]J’]J“Viﬁ@au‘Lﬂllu@ﬁiunG]i]$?Jﬂl@ﬂqﬂa51ﬂﬂ1il£ﬁ$ﬂﬂ%ﬂ1ﬂﬁ1h@ﬂi?ﬂﬁ 4.17
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a3 4.17 mﬁwuﬁmﬂaaxlﬁammxmﬁﬁ'unumiaﬂ@%ﬁwumeﬁumﬂ’ué’mTuﬂ’ﬁ
Item. Description. Price per unit. | QTY- | Total Amount.
Oil SYSTEM

INSTALLATION OIL SYSTEM 48,300.00 1 48,300.00
1. OIL MODEL : AMO 1
2. PV-5 Junction for MO Valve 5 Ports 3
3. MO-5, MO Valve 5
4. MO-10, MO Valve 10
5. Steel Tubingdmm. (1 line=2m.) 20m
6. Steel Tubingdmm. (1 line=2m.) 4m
7. Elbow Adaper4mm., M8x1, R1/8 15
8. CB-4(10), Compression Bushingdmm. 40
9. CB-4, Compression Sleeve4mm. 40
10. CB-6, Compression Bushing6bmm. 10
11. CS-6, Compression Sleeve6mm. 10
12. F-3D, Filter, M10 1
13. Pressure Gauge PB,0-3.5MPa(35kg), R1/8 1
14. PV-1, Junctions for MO Valve 1
15. PJ-6-3, Junction for 6mm./8mm. 2
16. PC-4-2, Tube Clips 10
17. PC-4-3, Tube Clips 10
18. PC-6-1, Tube Clips 10
19. PC-4-4, Tube Clips 10

IINGNT s 48,300.00

mﬁyjaﬁuﬁu 7% 3,381.00

Yy 9
F1ATINNITY

51,681.00
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. 1A "9 1 Y 1
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1 Y ~ 9 o VoA = v 9
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9 A a 1w =
ll’lclﬂfxﬂuuﬂuiyﬂﬂﬂ1i1’ia@aul!‘ﬂ‘ﬂlﬂll!ﬂ’lﬂﬂ 1.6 TJ
5.1.2.2.2 M3r1vasHanuununiely (Internal Rate of Return: IRR)
a 2 9y a g’/ ' d’ A o BV
Nuammmmuiummﬂmi$°mJmiwaaammumignﬂmiuum =51,000 UM

Co =51,000 11

A=31,143

MARR = 6375 %

P=-51,000

roFt(1+i)7t



101

a o a o 4 @
HnsanmmualierguesInsaimsunasgiumsaneigglnsaliniesininaves
a £ 1 Jd 1w =

Tﬁmuwamumumu&ummﬂ‘u 109 (n=10)
o 1A = o T o dy . A o Y1
Anayaaeumiagaiu (Pw) Taemsmasasiaenidle i % Nl ives PW

= 1w Y v dy
Haumnu 0 9z 1daail

NPW -51,000 + 31,143 (P/A, 1% ,10) =0

(P/A, %,10) 51,000/31,143
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Suanaeay 15 15
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iiavonimaefy Water-Soluble.
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0.9 ml 39 0.9cc
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Y
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