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Abstract
The present work was carried out in a company manufacturing Plastic Injection Moulding
Components for Textile Industries in India. The objective of the present work is to improve
plant efficiency to get maximum profit. Plant efficiency can be improved by improving the
following parameters from the present level: (1) Increasing machine capacity (2) Reducing
down time of machines (3) Reducing rejection of products and (4) Energy conservation. After
implementation of suggestions in the company, overall profit went up by Rs.48,976 /- per

month.
1. Introduction 3. Limitations of study
The present work was carried out in a Plastic Injection Moulding companies

company manufacturing Plastic Injection Moul-are producing many components for industrial
ding Components like Perforated Cone, Plangurpose. They are producing components with
Cone, OE Cheesmube and RinJube forTex- many colours as per customer requirements.
tile Industries in India. These components afglould changes and colour changes wifeat
mainly used foifextile Industry to wind up the the machine diciency. Hence machine
fabric. This factory has four injection mould-efficiency may vary based on the number of
ing machines. KAIZEN means continuing im-mould changes and colour change being carried
provement involving everyone- managers andut per month.

workers alike and in the present work, many oant efficiency improvement

KAIZENSs have been recommended and imple-
mented. 4.1 Improving capacity of the machine

2. Objectives Machine capacity can be improved by
reducing cycle time . Cycle time or through put
) i . time means time taken for producing one com-
prove p!a.nt diciency to Qet maX|mum. profit ponent. In this factoryhroughput time to pro-
Plant eflc.lency can be improved by IMPIOV- jyce a component mainly depends upon the fol-
ing following parameters from the present IeveII:OWing factors: (1) Component weight, (2) Com-
1. Increasing machine capacity ponent design, (3) Material, (4) Cooling system
and (5) Parameter setting

The aim of the present work is to im-

2. Reducing down time of machines.
Throughput time can be improved by fine-tun-

3. Reducing rejection of products and _
ing the process and methods.

4. Enegy conservation. o ,
4.1.1 Injection moulding process

Overall productivity has to be improved by in-

troducing process modifications and other The process involves the |nject|on. un-
changes der pressure of a predetermined quantity of
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heated and plasticized material into a relativel$.1.2.1 Experimentation
cold mould. Once the material solidifies and 5 4: \was conducted in machine A to im-

C?OIS " thel' mour:d becaILés'e of thedprov(;s'ﬁﬁrove productivity by reducing cycle time. A
of water cooling, the mould Is opened and gy taq size along with cycle time and raw

product is ejected. In injection moulding Pro<aterial are given below:

cess, cycle time will be calculated by using the
following formula: Size 220" Perforated Cone

Cycle time = Filling time + Holding time + 1. Raw material - Poly Propylene

Cooling time + Mould closing/ 2. present cycle time 24 seconds
opening/ejection time. _
3. ComponenWeight- 49 gms.
Filling time corresponds to the injection

under pressure of a predetermined quantity
heated and plasticized material into a relativel9arts'
cold mould. After filling, pressure will be main- 1. Filling time - 3.5 seconds

&he cycle time of 24 seconds are divided into 4

tained in§ide the.mould for few ;econds to forng. Holding time . 1.5 seconds
the required profile completelyfime taken for

this forming is called holding tim&ime taken 3. Cooling time - 11 seconds
to cool the moulded material in the cold mould ig Mould Closing/Opening/

called cooling time. Cooling water temperature Ejection - 8.0 seconds

and quantity of water circulated are the major

factors for fixing cooling time. Normally moulds

have two halves. One is fixed half and another Total - 24 seconds

one is moving half. Moving half moves towards

the fixed half and closes the moulime taken

to close the mould is called mould closing time. Our trials mainly concentrated on the
Moving half will move back to predeterminedreduction of filling time, cooling time and mould
distance from the fixed positiorfime taken to closing/opening/ejection time to reduce cycle
open the mould is called mould opening timeime.

After opening the mould, ejecting unit movings 1 2 1.1 Filling time reduction

from fixed half ejects the component outside . ) ]
the mould.Time taken for ejecting the compo- Filling phase will start after clamping

nent s called ejection time. The company is prdN€ mould. Injection speed and pressure will

ducing many components for textile industriesf.:hange the filling time. Injection speed

In this study 10 important sizes are consideredcréased from 45% to 50% and injection
They are shown ifiable- 1. pressure increased from 56 bar to 63 Ater

this change, filling time was reduced from 3.5
4.1.2 Cycletime reduction seconds to 3 seconds. Likewise filling time in
Cycle time means time taken to producé@ll sizes has been reduced by 0.5 second. The
one component. Machine capacity can be irfgxisting setting was followed for holding.
creased by reducing cycle time. Present cycfifter reducing injection time, no new defects

time for each component along with weight ani? components were found. Components’
raw material are given ifiable 1. weights were measured and 100 readings were
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recorded continuouslyAll the values were Presentlycooling time is 1 seconds for
found within 3% tolerance onlynjection speed 4°20” perforated cone. Plasticization time is 3
and pressure were increased further by 5%econds only because the component weight is
Flash was noticed at many places. Hence lonly 49 gms. Hence plasticization time is very
jection speed and pressure were reverted to 5086s when compared to the cooling time. Cool-
and 63 bar respectively ing tower pressure is very high. Consumption
of cooling water is very less. Due to the high
pressure, severe water leakage was noticed from
the water hose. Hence operators did not open
Mould opening, mould ejection andthe cooling tower valve fullyOperators opened
mould closing sequences in injection mouldinghe valve only 50% to avoid leakage. If opera-
process were also subjected to experimentatiogys are able to arrest water leakage, one can

Mould closing, opening and ejectionUtilize the full capacity of the cooling tower
time is 8 seconds for the trial size perforatedhich will lead to more déctive cooling.

cone. Details are given below: Hence the company used quick release
Mould closing time - 3 seconds coupler at both edges of the water hose. One
edge of the quick release coupler with water line
and another edge with mould nipple. Operator
can fix the quick release coupler with hose very
Ejection speed was like earlier settindgirmly. After fixing the quick release coupler
of 3 seconds because component should be water leakage was noticed from water hose.
ejected smoothlyOtherwise component may beNow the operator can open the cooling tower
damaged. Mould opening/closing time (withoutalve fully. The quantity of water circulation is
ejection time) is seconds. Mould closing andhcreased.Thus, the déct of cooling also in-
opening speed was increased from 65% to 68éteased. Cooling was taking place with lesser
and pressure was increased from 70 bar to Tine. Hence cooling time was reduced from 1
bar After increasing mould opening and closingseconds to 10 seconds for this size. The compo-
speed components produced were found withonents received enough cooling within 10 sec-
any new defects. Mould opening and closingnds. Components were also found free from
time got reduced from 5 seconds to 4.5 Secondsy new defects. The cost of the quick release
coupler is nominalAs per the studyf the pre-
vious cooling time = 15 seconds, one can re-
After injection phase, cooling sequencejuce the cooling time by 1 second and if the
will start. At the same time, material plastiCi'previous Coo”ng time > 15 Second51 one can
zation also will start for next cycle. Plasticizayeduce the cooling time by 2 seconds. After
tion time should always be completed beforgnplementing these three trials, there was a
mould opening. Hence plasticization timesaving of 2 Seconds per cycle for 4°20” perfo-
should be less than the cooling time. Beforgyted cone size.
reducing cooling time one should consider the

4.1.2.1.2 Mould closing, opening and
g ection time reduction

Mould opening time - 2 Seconds
Ejection time - 3 Seconds

4.1.2.1.3 Cooling timereduction

plasticization time because material will Ieak4'1'2'2 Results
from the nozzle during mould opening. This is From the analysis, productivity of the
the condition for setting cooling time. 4°20" perforated cone increased by 8.3% and
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cycle time was reduced from 24 seconds to 24ronment and the operatemphysical and men-
seconds for the said size. The revised cycle tintal state.

details are given below: The result of manufacturing operation,

1. Filling time was reduced from 3.5 seconds tfor example, a certain dimension or certain
3 seconds. chemical propertycan vary in a completely ran-

gom way Random variations (chromic varia-

tion) are the result of many random causes, each

cause having a smallfe€t. It is often not pos-

3. Cooling time was reduced froml Beconds sjple to reduce random variations from a pro-

2. Mould closing and opening time was reduce
from 5 Seconds to 4.5 Seconds

to 10 Seconds. cess. They must be accepted.
Finally, there was a 2 seconds savings in total |f the result of a manufacturing process does
cycle time. not vary randomlythere are also assignable
Earlier cycle time — 24 Seconds  causes of variation (sporadic variation). Assign-

able causes of variation can show themselves
as a trend. The result changes continuously
either upwards or downwards. Usually there is

Present cycle time = 22 Seconds
Earlier Production 150 pieces per

hour
. . one cause behind assignable variations. This
Present Production = 163 pieces per g .
hour one cause however may result in gésamount

of variations. It is therefore important to check
Hence the productivity of the?20” perforated such variations quickly and to take measures to
cone is increased by 8.3%. Similarly the cycleliminate the cause. Such measures are often
time for all the sizes were changed and the deeonomically justified.
tails are given n.TabI'e 2. After |.mplement|'ng. Revised cycle time and production de-
the above modification, machine capacity in-_. . . .
: . tails for various components are given in
creased by 8.7%. Revised cycle time and prcF .
. . able-2. One should concentrate on the assign-
duction details are shown Trable 2. L .
able variation and the problem is to be solved

4.2 Reduction of rejections permanently The following are the major de-
Rejections are products, parts and mdects in plastic components which are used in

terials which cannot be used because they digitile Industries: (1) Shadéariation, (2) Sil-
\ver Streaks, (3) Flow Cracks, (4) Sink Marks,

not meet the quality requirements. Rejection
are mainly due to variations in manufacturing® Weld Marks, (6)irpage, (8) Flash, (9) Sur

process, raw material and environment condidce Waviness, (10) Burn Marks and 1
tions. Bubbles.

4.2.2 Defectsanalysisusing Pareto Analysis

o _ Method
Variations occur in every manufactur

ing process. The diameter of a shaft will vary _A” the defects are analyzed .using Pareto
from item to item. The number of defects prOg;lnalysls method. In Pareto analysis method, all

duced on assembly line will vary from day tothe_ defects are grranged ina degcending .order
day. These variations are caused by other varijfaior defects which would be causing upto 80%
tions such as those in material, equipment, eft the total defects, will be taken for studin

4.2.1 Variation in manufacturing process
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the present work, out of 10 defects, 5 defects co8- Ring tube (18 x 22 x 200)
tribute to 82% of the total defects. Hence one - Poly carbonate

zafs to cgncglntrfate hon the f;}rstff;:l/e def(]:‘octs.2 ngf Ring tube (20 x 26 x 210)
efects details for the month of November Acrylo nitric - Butadieme

are given inrable-3.
Preheating the raw material is the easi-

est way to remove the moisture from material.
Five major defects are contributing toOne oven was arranged for preheating purpose.
82% of the total defects that occurred duringreheating temperature and preheating duration
November 2004. The root causes of the defedtsthe critical parameter in preheating operation.
are studied and corrective actions taken. Défter implementing preheating operation, sil-
fects are mainly due to process setting, mouleer streaks problem was reduced from 0.46%
and material. Major defects and corrective ade 0.14%. The optimum setting for preheating

4.2.3 Experimentation

tions are listed below: operation is given ifable- 4.
4.2.3.1 Shadevariation problem 4.2.3.3 Flow marks
Shade variation is a common problem in Flow mark means some line like mark-

all sizes. It is a processing problem. Shadag was noticed on the surface of the compo-
variation problem was found high during thenents. The line like marking noticed is due to
change of dark color to light colom such situ- improper material flowFlow mark defects was
ations, the operator should change the nozzleund high in 4° 20" plane cone size and 5° 57"
after producing 20 rejected components in oplane cone size. Injection pressure was in-
der to prevent nozzles from getting contamiereased from 56 bar to 63 bar and injection speed
nated. The following color changes are reconfrom 45% to 50% to reduce filling time in cycle
mended for nozzle change: (1) Red to whitdime. After increasing the injection pressure and
(2) Green to white, (3) Blue to white, (4) Blackinjection speed, flow mark problem was reduced
to white and (5) Orange to white. After intro-from 0.25 % to 0.13 % .

qlucing the nozzle change method, shade vari32_3_4 Sink mark

tion problem was reduced from 0.7 to 0.34%..

) Depression like appearance noticed on
4.2.3.2 Silver streaks

the surface of the component is called sink
A long thin mark or line that is silver in marks. Sink mark defect was found high in OE
color found on the surface is called silvecheese tube (50 x 56 x 98) size and OE cheese
streaks. It is mainly due to moisture andube (43 x 48 x 170) size. Resin temperature
volatile matter included in material. Silverwas reduced by 5° C. After reducing the resin
streaks problem is noticed in Acrylo nitric —temperature, sink mark defect was reduced from
Butadiene styrene and Poly carbonate matef-23% to 0.10% . The revised temperature set-
als onlyThe following components causetings are given ifable-5.
silver streaks problems. 4235Weld marks
1. OE cheese tube (50 x 56 x 170)
- Acrylo nitric - Butadiene styrene

2. OE cheese tube (64 x 70 x 170)
- Acrylo nitric - Butadiene styrene

A crack like appearance is noticed at
material flow joining places. Normally melted
materials are flowing in all directions and it will
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join at one or two places. Poor material flowt.3.1 Planned down time
will lead to weld marks problemgveld marks Machine stopped for some special pur-

defect v(;/a;) ;071{’? hflgh in ;'ro 20" P?rf‘li\;\?;edkconﬁose is called planned down time. Itis a pre deter-
sizean erforated cone sizelt\marks mined operation. For example, mould change and

defects are mainly due to improper m"’1'[";)r"ﬂ"éolourchangewillcome under planned down time.

flowing only. Hold on pressure is increase lanned down time details are given below
from 55 bar to 60 bar for the both the sizes. After

- 0
increasing the hold on pressure setting weltt Mould change 8%
marks problems were reduced from 0.19% t&. Colour change - 2%
0.11% . 4.3.1.1 Mould changetimereduction
4.2.4 Results Mould change time is the time in-be-

The company has taken corrective acween completing last piece of the old size and
tion against the five major defects. Over all deProducing first piece of new size Average
fect percentage was reduced from 2.3% to 1.29&0uld change time is 3 hours and 50 minutes.
Defect details for the month of November 2004¢€tails are given below:

4.3 Down time reduction - 3450 minutes
Down time reduction is also one of the'\umbPer of mould changes

major criteria for productivity improvement. 15 times.

The current machine utilization is only 80%.Time taken for each mould change
Down time can be classified into two parts: - 230 minutes
(3 hours and 50 minutes)

4.3.1.1.1 Mould changing Procedure

1. Planned down time

2. Unplanned down time.

. ) i Mould changing activity and color chang-
Size change and colour changing delay time aﬁgg activity procedure are given below
treated as planned down time. Unexpected

breakdown is treated as unplanned down timé.3.1.1.1.1 Man power allocation for mould
Machine utilization varies from 80% to 85%Change

according to size change. Down time details Ateam of four workmen were allotted
for the month of November 2003 are given bemr mould changing work.

low.
4.3.1.1.1.2 Tools arrangement

Total Down time - 20%

The workmen have to arrange all the
Planned down time tools for mould unloading and new mould load-
(Mould change) - 10%  ing. A checklistis needed for mould unloading
Unplanned down time and mould loading work.
(Mechanical/Electrical and 4.3.1.1.1.3 Proper identification
other delays) - 10%

Limit switch wire connection, mechani-
cal bolt, nut, waterclamp and oil line should
be identified properly for mould changing.
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4.3.1.1.1.4 Training to all concerned Barrel heater problem is one of the re-
Workmen and supervisors should béaeated problems on the electrical side. Before
trained properly for every work. Better train_starting, an operator has to ensure that there is

ing will lead to good performance. As a resulf'© blockage of mould path. Operat.ors are.m-
of system modification and good training, moqu?truc'[ed to check the m°“"?' path, if machine
changing time was reduced from 8% (4hours§tOIOpeOI for more than 10 minutes.

to 4% (2 hours). Water leakage problem and mould related
problems are treated as other delayster

leakage should be stopped as much as possible.
The following tips will help to colour

change and rejection without much loss of time, Some of the mould related problems are
listed below:

1. Workmen should change the colour from light
shade to dark shade. For example, white colar
to be changed to red color 2. Water leakage from inside of the mould.

4.3.1.2 Colour changetimereduction

Mould damage due to wrong operation.

2. Workmen should change from one colour téf water leakage was noticed from the mould,
another related colour onlyFor example, workmen have to unload the mould and leak-
pale yellow to orange or light green to darkage to be corrected. It will take around 2 hrs for
green. correction. Water circulation is given to the

3. Process settings for each color should b@OUId to cool the heated articles. ~ Hence in

specified because process settings vary fro{fﬂou,ld 'cTar:jge Cg?Ck ::St’ ka Phaddltlgqg : ms;t‘r(u)(’:-
colour to colour to avoid defects like flow 0" 1S INtroduced to check the condition o

mark and weld line. ring and rgplace the same if found damaged as
a preventive measure. After that there is no

As a result of modified colour changingyater leakage problem noticed from the mould
method, colour changing down time was reduring running condition.

duced from 2% to 1%. Planned down time wais 30 Id ] Reducti
reduced from 10% to 5%. ~ verall down time uction
Over all down time was reduced from

20% to 1%. Down time reduction details are
Unexpected major and minor breakyjven inTable-7.

dowrr: grel calolleo: un.plalmnel;jl dOW_TI timey 4 Variable Frequency Drive (VFD) for hy-
Mechanical and electrical problem will comey, . jic il pump motor

under unplanned down time.

4.3.2 Unplanned down time

Hydraulic oil pump is used to supply

4.3.2.1 Reduction of unplanned down time  hydraulic oil for the movement of mould clos-

Unplanned down time can be reducednd. mould opening, ejection movement, clamp-
by preventive maintenance method. Hydraulithd force and injection unit movemento
oil should be maintained in good condition. ThéVvoid unnecessary power consumption, a vari-
company is using microprocessor control basePle frequency drive is introduced in the pump
injection moulding machine. Electronic cardgnotor supply
are being used in microprocessor system. The
quality of these cards should be good.
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4.4.1 Electricity expense reduction Plant production per month

After fixing variable frequency drive, ( 30 days) _ = 314_5’600 pieces
electricity expenditure was reduced by 20%. Monthly raw material consumption

Variable frequency drive is installed in all four = 17,280 Kgs.
injection-moulding machines. Overall productivity improvement
= 18.48%
5. Results _ _
Raw material consumption for 18.48 %
5.1 Introduction = 3193 Kgs.
Overall plant diciency improved because of Average profit in selling 1 kg of finished good
this corrective work. Results of the work are = Rs.12/-
given below: Profit in selling 3193 kgs. of finished goods
1. Rejection percentage reduced from 2.3 % to = 3193 x 12
1.2% = Rs.38316/-
2. Machine capacity increased by 8.7 % Improved profit because of productivity im-
3. Down time reduced from 20 % td % provement =Rs.38316/- /-
Overall productivity improvement 5.3 Profit improvement through reduction in

= 18.48%  rgjection.

Electricity expense saving /month Rejection percentage was reduced from
= Rs.9,000/- 2.3 % to 1.2 %. Many savings by reduction in

5.2 Profit improvement through productiv-  rejection details are given below:
ity improvement

Rejectionreduced = 1.1%
Plant productivity improved by 18.48 = 4147 pieces
%. This is through productivity improvement
by two ways. Raw material consumption for 1.1 % of rejects
: o = 4147 x 50/1000
1. Machine capacity increased by 8.7%
= 207.35 kgs.

2. Down time reduced by 9%
Conversion cost for 1 kg of raw material to

' Productivity improvemem is Con_vertEdfinished goods - Rs. 8/-

into monetary value for calculating profit. Cal-

culation details are given below: Conversion cost for 207.35 kgs. raw material to
. finished goods =207.35x8

Average compqnent weight 50 gms - Rs 1658.8/-

Average cycle time = 30 Seconds

Profit improvement by reducing rejection

Production per hour = 120 pieces _

Plant production per day = 4 machine = Rs.1660/- per month
x Production./ 5-4Profitimprovement through energy con-
hour x 24 servation

=4x120x24 Electricity expenditure savings
= 11,520 pieces Rs.9,000/- per month
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5.5 Overall profit improvement 6. Conclusion

Over all profitimprovement canbe cal-  The management has implemented all the
culated by adding the following items. recommendations of the project report. The
overall profit of the company has improved by

1. Profitimprovement through productivity im-
Rs. 48,976/- per month.

provement.
2. Profit improvement through reduction in re-References
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3. Profit improvement through ergr conser competitive success, McGraw- Hill  Inc, New
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of customers, Macmillan, Inc, NeYiork.
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Table- 1
Cycletime, weight and raw material for each component
Serial Component name CycleWeight Raw material
No. time
1 4°20” Perforated cone 24 49 Poly Propylene
2 4°57” Perforated cone 25 50 Poly Propylene
3 4°20” Plane cone 24 54 Poly Propylene
4 5°57” Plane cone 40 60 Poly Propylene
5 OE Chease tube (50x56x170) 40 60 Acrylo nitri¢geBliene styrene
6 OE Chease tube (50x56x98 40 84 Poly Propylene
7 OE Chease tube (64x56x170) 3b 46 Acrylo nitri¢elBiiene styrene
8 OE Chese tube (43x48x170 35 57 Poly Propylene
9 Ring tube (18x22x200) 30 40 Poly Carbonate
10 | Ring tube (20x26x210) 30 38 Acrylo nitric-Butexe styrene
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Table- 3

Defect details for the month of November 2004

Preheating temperature along with preheating time and raw material.

Serial Name of the defect Number of Defects Defects
number defects in % contribution
1. Shade Variation 2076 32.64664 32.64664
2. Silver Streaks 1284 20.22381 52.86995
3. Flow cracks 692 10.88221 63.75216
4, Sink marks 628 9.875767 73.62793
5. Weld marks 532 8.366095 81.99402
6. Warpage 335 5.268124 87.26215
7. Flash 260 4.088693 91.35084
8. Surface Waviness 211 3.3181]32 94.66897
9. Burn marks 196 3.082246 97.75122
10. Bubbles 143 2.248781 100

Table- 4

Raw material Preheating Preheating time
temperature
Acrylo nitric — Butadiene styrene  80°C 2 hrs.
Poly carbonate 110°C 3 hrs.
Table- 5

Revised Barrel temperature setting along with existing temperature setting

Equipment Existing temperature| Revised temperatur
setting setting
Barrel — Zone | 220°C 215°C
Barrel — Zone Il 220°C 215°C
Barrel — Zone I 205°C 200° C
Nozzle 190° C 185° C
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Comparison table for rejection corresponding to each type of defect

Table- 6

Serial Defect's name | November 200December 2004
number
1 Shade Variation 2076 (0.75% 1154 (0.349
2 Silver Streaks 1286 (0.46% 476 (0.149
3 Flow cracks 692 (0.25%) 464 (0.13%
4 Sink marks 628 (0.23%) 351 (0.10%
5 Weld marks 532 (0.19%) 385 (0.11%
6 Warpage 335 (0.12%) 347 (0.10%
7 Flash 260 (0.09%) 304 (0.08%
8 Surface Waviness 211 (0.07%) 240 (0.07%)
9 Burn marks 196 (0.07%) 208 (0.06%
10 Bubbles 143 (0.05%) 155 (0.04%
Total 6359(2.30%) 4084(1.20%
Table- 7
Overall down time reduction
Down time details November 200December 2004
Planned down time
Mould loading/unloading down time 8 % 4%
Colour change down time 2% 1%
Planned down time 10 % 5%
Unplanned down time
Water leakage down time 2.5 % 0%
(From water lines and from mould)
Hydraulic related problem 3 % 15%
Mould related problem (Damage & other 3.5 % 4%
Correction)
Heater problem (Electrical delay) 0.5% 0%
Power future and Electronic delay 0.5% 0.5%
Unplanned down time 10 % 6 %
Overall down time 20 % 11 %
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Table- 2
Revised cycle time and production detailsfor various components

SI. | Component hame Earlier | Earlier Earlier | Earlier | Revised Revised Revised | Revised | Time Productivity
no. injection | mould cooling | total injection Mould cooling total saved improvement
timein | closing./ timein | cycle | timein secs.| closing time in cycle in per hour
secs. opening. secs. time in Jopening. | secs. time in | seconds| Nos. | %
time in secs. secs. time in secs.
Secs.

1. | 4° 20" Perforated | 5 8 11 24 4.5 7.5 10 22 2 13 8.6
Cone

2. | 59°57" Perforated | 5 8 12 25 4.5 75 11 23 2 12 8.3
Cone

3. | 4°20" Plane Cone 5 10 15 30 4.5 9.5 14 28 2 8 7.1

4. | 5°57" Plane Cone 8 8 24 40 7.5 7.5 22 37 3 7 8.1

5. | OE Chease tube | 6 12 22 40 55 10.5 20 36 4 10 111
(50 x 56 x 170)

6. | OE Chease tube | 6 11 18 35 5.5 10.5 16 32 3 10 10.3
(50 x 56 x 98)

7. | OE Chease tube | 6 12 22 40 5.5 10.5 20 36 4 10 111
(64 x 70 x 170)

8. | OE Chease tube |5 12 18 35 4.5 10.5 16 31 4 14 13.8
(43 x 48x 170)

9. | Ring tube 4 8 18 30 4.0 8 16 28 2 8 7.1
(18 x 22 x 200)

10. | Ring tube 5 10 15 30 4.5 9.5 14 28 2 8 7.1
(20 x 26 x 210)




