Maintenance-free Lubrication Systems

“Keeping Machinery Running All Over the World”

LUBE Hybrid Centralized Lubrication Systems

LHL

* Reduces your overall running costs

* Minimizes Lubricant Consumption

* Eliminates Cutting Fluid Contamination

* Minimizes Energy Consumption

* Reduces Co2 Emissions

* Maintenance-Free Centralized Lubrication
Systems

* Drastically reduces man hour labor costs

* Maintains accuracy and performance of your
machines and their essential parts

* Easily retrofitted on your existing equipment
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LUBE Hybrid Lubricants
Development was based on our 45-year history of successes and failures

Problems with oil lubrication Problems with grease lubrication
* Oil washed away by cutting fluid. (Causing Rust) * Grease solidification and hardening
* Qil mixed into cutting fluid causing deterioration and/or * Used grease accumulating on guides and other parts that
decomposition of cutting fluid. (Terrible Odor) require frequent cleaning.
* Large oil consumption and frequent oil refilling significantly * Reintroduction of contamination caught by accumulated
increasing operational costs. grease back into the machine parts.
Advantages of Qil . Advantages of Grease
Liquidity, Excellent Transport Property, Integrating the High Load-carrying Capacity, Wear
No Solidification Advantages of Resistance, Water Resistance, Excellent

QOil and Grease Oil Film Maintenance Property,
Adherent Property

LHL resolves these problems.

Typical Properties of LUBE Hybrid Lubricants (LHL) for Machine Tools
LHL Typical Properties Chart

® Excellent load-carrying capacity and Test Item LHL-60 LHL-140 LHL-300
wear resistance Appearance Semi-fluid Semi-fluid Semi-fluid
The excellent load-carrying capacity and Color Brown Yellow Yellow
wear resistance prevents seizures and Worked Penetration 460 460 440
excessive weatr. Copper corrosion test (100°C, 24 h) Pass Pass Pass

® Excellent water resistance and Evaporation Loss (99°C, 22h)% by mass 1.45 0.19 0.14
corrosion resistance Oil separation (100°C, 24 ) % by mass NA NA NA
LHL is resistant to emulsification and Oxidation stability (99°C, 1001) kPa 34 29 20
softening even when water is introduced. Load carrying Capacity | |NL 618 1236 784
In addition, its excellent corrosion 2";‘23‘#3‘“ High Speed [\ 1960 3920 3922
resistance prevents the development of N LWI 317 649 470
rust. Thickener Lithium soap Lithium soap Lithium complex soap

® Excellent migration property Base Oil Highly refined mineral oil | Highly refined mineral oil | Highly refined mineral ol
Developed for centralized lubrication (Base Oil) Kinetic | (40°C) 63.29 138.8 331.2
systems, LHL has supreme migration Viscosity mm2/s [ (100°C) 7.79 14.30 26.21
properties allowing it to penetrate into ————
even the smallest of wear surfaces. By (Base Oil) Viscosity Index 84 101 104
supplying the correct amount of LHL at Operating temp range _ (°C) 0.89 0.91 0.90
the right time guarantees proper lubrication. |Specific Gravity -20~130 -20~130 -20~130

(1) Reduces your total maintenance and running costs.

Designed for applications for all types of machine (2) Maintains accuracy and performance of your machine

tools and precision machines, LHL lubrication and their essential moving parts.

systems offer maintenance-free centralized (3) Improves the Environment. N .

lubrication and long-term reliability of operation (Reducing power consumption, excessive oil consumption
g y P . & cutting fluid replacement and disposal)




Comparison of Lubricant Consumption and
Associated Costs for Machine Tools

Comparison with oil

<<Small Machining Center manufacturing hydraulic system parts >>

Tool size #30
Number of lubrication points(X,Y,Z) 23 points in total
Lubrication System Oil/SLR System LHL PDI System
# of lubrication points 23 23
Lubricant #68 LHL-140
Cutting Fluid Water-Soluble
Lubricant volume/cycle 25cc 1.45 cc
Lubrication cycles/day 96 cycles / day 4 cycles / day Additional more comprehensive data
Lubricant consumptionlyr. | 87.6 liter / 23.14 gallons| 2.1 liter / 0.55 gallons ::éfiﬁfr;Z;f:gfss;'a\“,n;%;t_her

Comparison of annual consumption between oil and LHL ' LHL per machine
Annual lubricant consumption Annual lubricant refilling time Annual Co2 Emissions
(Pump and Lubricant),
(®) (times) (kg)
0+ 8,764 100+ 01 649kg
90 + (23.14gal) 90 +
600 +
80 + 80 +
70 + 70 + 500 T
60 1 60 +
400 +
50 + 50 —+
40 - 40 4 300
30 30 + 200 4
20 + 2- 1 2 20 +
' ) OO =+
w0l (0.55gal.) w0l 1
2.5 cartridges
0 - 0 - 0 -

Oil LHL

Comparison of cost between oil and LHL
Annual cost ($) (per machine)

Annual
Cost Savings

$1,655.65
o [N $644.46

1
T

0 1,000 2,000
*Results will vary based on type of machine and actual manufacturing schedules.

Qil

<<Conditions for calculation>>
Machine operation hours: Assuming that the machine operates for 6,000 hours per year.
Annual oil consumption: Based on our formulas for calculating required oil quantity for guides and ball screws.
Quantity of LHL consumed : Based on our standard LHL Quantity & Interval Table. 60m/min. travelling speed gives 5 hours interval.
The comparison above is just for reference. Actual oil and LHL quantities required for each lubrication cycle, the annual consumptions and costs
vary depending on the actual machine operating conditions, lubrication conditions, essential parts size and other factors.
Y Co2 emission was calculated based on the data from Minist. of Environment and power companies.
Lubrication Oil $2.8/L, LHL-140(700ml) $29/pc Labor $0.7/min Power $0.16/kw Calculated based on a carbon offset of $0.048/kg



Operating Life of Cutting Fluid

The deterioration and or shortened operating life of the cutting fluid is partly caused by lubrication
oil and or hydraulic oil mixing into the cutting fluid.
The LHL systems minimize the potential of lubricant mixing in with the cutting fluids, reducing it to
less than one-tenth that of standard oil lubrication systems.

Relationship between the deterioration of cutting fluid and tramp oil in the cutting fluid.

|Accumu|ation of metabolites|—> Drop in pH

Microorganisms >| Decomposition of components >
| Nutrient source: Qil, Phosphorus| o @)
& [7]
=% o
= 7§ .
RS -
Swarf >|Increase in hardness| o3 g cterforafion
A <) = ® i
- ' s 8 8 -g' Change in appearance
—| Dissolved Mg, Ca, and Fe ions | o 2 o o Foul smell
Q o 3 S . .
) ] @ _g a Deteriorated corrosion
Lubricant — 3 235 o) resistance
>| Emulsification | @ g 3 = ;
— T~ c 22 8 Degraded cutting
> 17 o
Hydraulic oil and/or insoluble cutting oil mixed in cutting fluid. % _Q:i. S > £ENIELED
3
Diluting agent (water) = >| Increase in hardness ~
Evaporation of water

Source: Materials provided by Kyodo Yushi Co., Ltd.

Machine User A: |nveStigati0n Of tramp Oi| in cutting fluid The results may be different from what shown in the photo below depending on conditions.
Details of investigation: Investigating the conditions of the cutting fluid sampled out of the machining centers located in the same machining line.

— Lubricant

—— Water-soluble cutting fluid

Cutting fluid sampled from a machine Cutting fluid sampled from a machine
lubricated with oil lubricated with LHL

Equipped with a centralized oil lubrication system  LHL lubrication system installed December 2006
Lubricant: Daphne Multiwvay 68MT

Being in the same machining line, periodic maintenance for the cutting fluids of these two machines was performed at the same time. The cutting
fluid samples were collected randomly while the coolant pumps were running, followed by a three day waiting period to allow the fluids to settle clearly.
Tramp oil was easily observed in the fluid sample from the machine lubricated with oil, while it was barely noticeable in the sample collected from the
machine lubricated with LHL.

The amount of lubricant delivered by an LHL system is 90% to 95% less than that of an oil system. When considering the potential for lubricating oil
getting mixed with the cutting fluid, compared to LHL, these percentages make it quite obvious that there will be a significant reduction. The primary
reasons for the volume reduction is based on the LHL's outstanding load carrying capacities, combined with excellent water resistance and adhesion
properties.



Services Provided by LUBE

Lube USA offers technical training seminars prepared specifically for your manufacturing facility.
These seminars encompass all of the following focal points:

1) Importance of proper lubrication for machine life and repeatability

2) Basic understanding and troubleshooting of the lubrication systems themselves

3) Importance of choosing the correct lubricants for each application.

4) Lubricant compatibilities and potential issues.

5) Alternative cost saving applications enhancing your bottom line cost of manufacturing.

Lube USA offers a series of analysis (ferrography, soap, IR and iron particle density analysis) of
your lubrication system and lubricants to understand the actual state of lubrication film for your
specific application. Based on the analysis, we provide you with our observations and opinions
of the results. We then offer solutions best suited to your environment and operating conditions
to minimize your overall operating costs while at the same time enhancing your machine life and
repeatability.
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Standard System Layout

“Positive Displacement Injector System”
Part Description Quantity

1 | Motor-driven grease pump 1

2 | Pressure gauge 1

3 | Pressure switch 1

4 | Metering valve 15

5 | Junction 3

6 |Junction 3

7 | Elbow adapter 3

8 | Straight adapter 12

9 | Straight connector 2 15,16\ 12

10 | Compression bushing 30 /

11 | Compression sleeve 30 -3

12 | High-pressure straight fitting| 6 _ 5

13 | High-pressure elbow fitting 4

14 | High-pressure flexible hose 8m

15 | Hose sleeve 6 /14

16 | Hose stud 6

17 | Steel tubing 4mm 8m 12 /19

18 | Steel tubing 6mm 2m \ 21
19| Plug 3 6 1 8
20 | Pipe clip 6 1% / /2\\ 9 10 1 \

21| Grease cartridge 1 — 6 7 \ //17 13 3\ oo

N\ — e
2
M4 18 12 \1
“Series Progressive System”
Part Description Quantity 22— /—111

1| EGM-MP 1 T

2 Progressive valve 3 20 -~

3 Proximity sensor 3

4 Check assembly 15 18—

5 Clamping ring 15

6 Sleeve 15

7 Cap nut 15

8 Washer 3

9 | Plug 3 —3

10| Junction 1 21/ \

11| Junction 3 4/ \2 8,9 iig

12| Eloow adapter 3 5 —19

13| Elbow adapter 12 6 ™20

14| Compression bushing 15 7

15| Compression sleeve 15

16| High-pressure fitting 10 19 20 18

17| High-pressure fitting 4 4,5,6,7\\ \/3

18| Flexible hose 10

19| Hose sleeve 6 AN \1

20| Hose stud 6 16 19 8

21| Steel tubing 6mm 28 8,9\ ///20

22| Blanking plug 3

23| Pipe clip 10 2

24| Grease cartridge 1 45,6,7

21\
24
1\\
S 17




) Specifications of EGM Il Pump
LHL cartridge
ﬁ

Power DC24Vv
Power consumption 45.6 W

Discharge pressure 8 MPa for LHL system only
Discharge time 7 min 30 sec maximum

Interval Discharge time x 3
Wiring methods Terminal connection

Built-in terminal block

Feed switch
Label for 8 MPa
\ pressure pump only Feed switch Available Optional for PDI pump only

Grease level switch Available

Te]
N

\ Mounting hole
4-9mm Solenoid cover Noncombustible plastic UL94-VO

- Protection Class P54

124

CE approval Approved

\ . Pump air bleeding Run the pump by pressing the optional
Air bleeding valve Feed Switch, or through machine

25

control panel if the optional Feed Switch
NS Discharge port is not available with the pump.
Rc1/8

Although the Feed Switch provides a dry contact to activate the
231 pump, its capacity is not sufficient to sustain the power required to
Conduit purchased separately run the pump. Therefore, the power needs to be provided directly
Conduit 530972 to the pump from the machine control panel.
Nut 531013

9.5"
Specifications of the Panel

Input Voltage 88 to 264 VAC 50/60Hz

OUtEUt Voltaie DC24V 6.5A

Discharge Time 1 sec to 7:30sec (Smart P.S.+30 sec)
Interval Time Preset at 4 hr. Fully Adjustable
Interval Count Available on request

Monitoring
Pressure Rise Integrated 55kg Pressure Switch

Pressure Relief Preset at 10 min Fully Adjustable
Lubricant Level Integrated Low Level Switch

| Watch Dog Timer |1 hr timer for Manual Mode

Dummy Signal 2 min signal used as needed

5.5" Emergency Dry Contact for integration back
output contact to machine controller

Additional Inputs available for monitoring critical lubrication points

N
e

9.5”

LHL series PDI valve Progressive valve

Grease cartridge for EGM series pump  Highly reliable direct pressure driven Capabile of electrically monitoring the
valve. Push-to-connect fitting and movement of the valve indicator pin with
parallel thread offer easy installation to a proximity switch.
the junction and tubing connection.

fod)
Il

400 mL 700 mL MG2 MG2C Junction SP valve
w/push-to-connect fitting ~ Model : JVPA




Company Profile

Lube USA’s comprehensive assortment of lubrication equipment includes a
complete line of products that are available for immediate delivery. You can
depend on Lube USA products to pump the right amount, when you need it,
where you need it. Call us today for more information and learn why so many
other successful companies are turning to Lube USA for all of their lubrication
products and services.

History

Founded in 1987, Lube USA Inc. is headquartered in Greenville, South Carolina. In 1992, Lube USA merged
with Lube Corporation, headquartered in Tokyo, Japan. The product line of Lube Corporation plus their 40+
years of serving the lubrication systems industry lead to the perfect match between Lube USA and Lube
Corporation. Since the Merger, Lube USA has been serving the industries such as Machine Tool, Metal
Forming, Metal Stamping, Plastic Injection Molding, Packaging, Food Processing, Wood Working, Automotive
and the Textile industries. Today, the entire product line offered by Lube USA is manufactured at either of
Lube Corporation’s two manufacturing facilities located in Japan. Ibaraki, which opened in 1964 and Nagano,
which opened in 1989. Lube USA products are used wherever bearings, ball screws, high speed spindles,
conveyors, or any other mechanical parts must be centrally, automatically and precisely lubricated with oil

or grease.

Sweden

Netherlands China® LUBE LUBRICATING SYSTEM
(SHANGHAI) CO., LTD.

LUBE Corporation Denmark
. Japanll Tokyo head office
World Headquarters Germany —*— Belgium Kosa / Ibaraki plant Canada

Horizon 1, 3-30-16 Nishi Waseda [ _Maly Nagano plant ~ USA®LUBE USA. INC

Shinjuku-Ku, Tokyo Japan France Thailand
TEL +81-3-3204-8431 Austria NTai
FAX +81-3-3204-8520 \ NG Vors
E-Mail: kaigai@Ilube.co.] e
www.|ube.co jp South Africa \ Singapore
Malaysia Australia
Overseas Subsidiaries / | New Zealand
*Lube USA Inc.

781 Congaree Rd, Greenville,SC 29607 USA
TEL +1-864-297-3950 or (800) 326-3765
FAX +1-864-242-1652

E-Mail: sales@lubeusa.com India® LUBE AUTOMATIC
www.lubeusa.com SYSTEMS PRIVATE LTD.

*Lube Automatic Systems Private Limited (India)

WESDEN, Thakur Wadi, Girij Talao. Opp. Namrata Auto Garage Tal. Vasai, Dist. Thans. Maharashtra-401201
TEL/FAX +91 (0) 250-2320903

E-Mail: lubmum@yahoo.in

*Lube Lubricating System (Shanghai) Co, LTD.
3F/C, 88 Taigu Road Waigaogiao Free Trade Zone Shanghai, China
TEL +86-21-5868-3818 FAX +86-21-5868-3880

E-Mail: china@lube.co.jp

Overseas Representatives
Germany, France, Italy, Sweden, Austria, Hong Kong, Taiwan, Singapore, Thailand, Malaysia, Korea, South Africa, Australia, New Zeeland

Lube USA Key Contacts Local Representative

Mr. Nobuo Ochi x-113 C.E.O.

Mr. Carl Byrd x-117 Inside Sales/Technical Support
Mr. Chris Hopkins x-126 Inside Sales

Mr. Braxton Younts South East R.S.M (704) 813-1115
Mr. Michael Cloutier Midwest R.S.M (586) 747-5823

% LUBE Corp LUBE ‘:‘ USA

Innovative Lubrication Solutions
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