
CHAPTER IV
FLEX BOBD OPERATION IMPROVEMENT

4.1 Introduction 1

4.1.1 Purpose
This process is to bond the FOS (Flex on Suspension) to the suspension 

(Flexure) using Hysol LD227 adhesive.

4.1.2 Process Control
1) Grounded ESD wrist band must be worn at all times.
2) Contamination control measures specified in Engineering Specifications. 
This includes:

♦  Operation to be done in controlled environment.
♦  Cleanroom gloves to be worn on both hands at all times.
♦  Cleanroom garments to be worn at all times.

3) Pre-clean work station & equipment.

1 Flex Bond Manufacturing Process Document.



4) H y s o l L D 2 2 7 :

♦  Adhesive to be stored at -40° F or colder.
♦  Pot life of adhesive = approximately 2 hours (when thawed). 
And, do not use adhesive which has become stiff, stringy, 
difficult to dispense, etc.

4.2 Work Instruction 1

4.2.1 Pre-Operation
1) Inspect the FOS flipper. This is done by placing a JIT tool into the 

flipper, locking it in position with the locking cam, rotating the flipper in a 
counter-clockwise motion, and checking the alignment of the tooling hole pin on 
the JIT tool pin to the flipper pin. If the pins do not line up the flex will not fall 
on the tool properly. If the pins do not line up contact a technician.

Lock ing  Cam

Figure 4.1 JIT Tool loaded into fixture.

1 Flex Bond Manufacturing Process Document.
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2) I f  the  f l ip p e r  is ha rd  to  ro ta te  con tact a te ch n ic ia n  to  have i t  cleaned.

3) Inspect the vacuum tweezers to insure that the stainless steel tip does 
not extend beyond the end of the rubber tip. If any stainless steel extends below 
the rubber tip, damage will occur to the spring while loading. The operator can 
use uv adhesive to secure the rubber tip in the proper location and may also 
trim the flange for better visibility while loading.

4) Inspect the rubber tip under 3ox for signs of contamination. Replace 
tips with any non-removable contamination or when rubber is missing from the 
end.

5) Failure to meet any of the criteria is cause not to build any parts.

4.2.2 Post-Operation
1) Obtain the correct flex for bonding.
2) Turn Pie wedge U-clamp out from load arm of suspension.
3) Load JIT tool into flipper. Lock the JIT tool with the locking cam as 

shown in figure4.2

PU SH  J IT  TOOL AG AIN ST FLIPPER

Figure 4.2 The steps of loading JIT tool into flipper.

6 0



4 ) L o a d  F le x  on to  F lip p e r F ix tu re

4.1) Open the tray of flex. The letters on the flex should be backwards.
4.2) Using the vacuum tweezers only, pick up a flex and place it onto the 

flipper. Do not use fingers to manipulate the flex into position on the flipper.
5) Apply the adhesive to the correct flex locations.

5.1) Dot 1 should be located between the tooling hole and the gimbal 
widow. Apply a dot of adhesive approximately 10 mils in diameter.

5.2) Dot 2 should be located on the flex over the vacuum hole in the FOS 
flipper fixture. Apply a dot of adhesive approximately 75% the diameter of the 
vacuum hole.

First D ot should be located between the tooling hole and the 
gimbal w indow. A p p ly  a dot o f adhesive approxim ately 10 m il 
m

Second dot should be located over the 
vacuum hole in  the flip p e r fixture. A p p ly  
a dot o f adhesive approxim ately 
75% the diameter o f the vacuum hole

Figure4.3 Flow to apply adhesive on FOS.
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6) Rotate the flipper counter-clockwise and release vacuum  on the part, 
allow ing the flex to fall onto the alignm ent pins o f the tool. Then rotate flipper 
clockwise to start position as shown in Figure 4.4.

Figure4.4 The steps o f flipping FOS to Flexure.

7) U sing a 
Clam p/Flex Clam p 
Clam p/Flex Clam p

pin vise and J-hook (NO fingers) place the Pie w edge บ- 
onto the flexure. The correct placem ent o f  the Pie w edge บ - 
is aligned over the alignm ent pins on the JIT tool.
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Figure 4.5 JIT Tool and its Pie wedge U-Clam p location.

8) Release the cam, rem ove the JIT tool and place the tool into the carrier 
tray.

4 .3  M o t io n  a n d  T im e  S tu d y
W ork elem ents at Flex bond or FOS bond operation are perform ed very 

sim ilarly to Gim bal bond operation. Their difference is used material. Gimbal 
bond is to bond flexure to slider sitting on JIT Tool but flex bond is to bond 
FOS to flexure sitting on JIT Tool. Therefore, standard tim e, that are used for 
some elem ents, are often referred to each others. One m ore difference between 
both operations is FOS bond has to turn out Pie wedge pushing flexure before 
bonding FOS to flexure. Elem ent and time used at FOS Bond operation is 
shown in Table 4.1
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Product

Operation
Dale
Location
Preparedby

Ultra4 

FOSBond 

Jan26,1999 

C52,C53,C83 

TASBONGKOTD.

Bernent Elaixnt FREQ. AVG Select Rating Normal
Not Time Time Tire

1 Pickup JIT Tool tray frcm Kanban 5 1.60 032 100.00% 032
2 Turn Pie wedge out 1 1.03 1.03 100.00% 1.03
3 Load JIT Tool to Flipper 1 2.17 217 1๓.00% 217
4 LoadPOS to flipper aim 1 2.22 222 1๓.00% 222
5 Apply epoxy on FOS 1 5.01 5.01 1๓.00% 5.01
6 Flip flippa arm 1 1.45 1.45 1๓.00% 1.45
7 Support Piewedge 1 1.68 1.68 1๓.00% 1.68
8 Unload JIT Tool to tray 1 2.32 232 1๓.00% 232
9 Pick up tray 5 2.20 0.44 1๓.00% 0.44
10 Move flippa out 5 2.00 0.40 1๓.00% 0.40
11 Inspect&sendJIT tool tray to convey 5 5.21 1.04 1๓.00% 1.04
12 Record data 5 1.80 036 1๓.00% 036
13 Opal flexure tray 23 5.00 025 1๓.00% 025

Summation time (sec) 18.69
Hourpapiece 0.005192
UFH 193
Capacity 10,943

Table 4.1 M otion and tim e o f each elem ent perform ed at F lex bond operation.

Current standard UPH o f  flex bond operation is only 193, its capacity is 

10,943. That means this operation is one critical operation and need to be 

im proved to increase cell capacity.
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4.4 P ro b le m  C o rre c tio n

C orrecting problem  at flex bond is advantageous from Gimbal bond 
process im provem ent because one elem ent perform ed at gimbal bond effect the 
elem ent that need to be perform ed at Flex bond operation. That elem ent is 
turning pie w edge U -clam p and align it over the aligning pins o f  JIT tool to push 
flexure properly. A fter that pie wedge is needed to rem ove again at flex bond 
operation. D oing that is to allow to attach FOS on flexure sitting on JIT tool. 
Therefore, elim inating turning pie wedge and laying over flexure at gimbal bond 
operation will reduce some elem ent that is perform ed at next operation, FOS 
Bond operation. FOS bond operators do not need to turning pie w edge again 
before they will perform  their works. Problem correction for this operation, 
therefore, eliminating removing the pie wedge U-clamp.

4 .5  E v a lu a t io n  F a c t o r s  a n d  P r o c e d u r e s
4.5.1 Evaluation Factor
Lifted flexure is the only one factor that is needed to m onitor in 

proposed method. Because there is nothing pushing flexure after flexure is 
already attached to slider sitting on slider and flexure may lift up w hile JIT 
Tools are m oved to next operation, FOS Bond operation. M oreover flexure may 
lift up w hile JIT tools are m oved from conveyor to flex bond station or m oving 
from station to fixture.

4.5.2 Evaluation Procedures
Due to this proposed method is effect from Gimbal bond process 

im provem ent, therefore, the proposed method is planned to evaluate at he same 
tim e as gimbal bond operation. To m onitor effect o f new  method, lifted flexure 
will be m onitored and collected by flex bond operators on evaluating assem bly 
line for one week.
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4.6.1 Lifted Flexure
To study the effect o f elim inating turning in pie w edge at gimbal bond 

operation and rem oving pie wedge at flex bond operation, lifted flexure is 
m onitored and collected by flex bond operation for one w eek (six w orking 
days). The result o f  collecting lifted flexure is shown in Table 4.2.

Result from  im plem ent proposed method on one assem bly line for one 
w eek shows no lifted flexure found at flex bond at all.

4.6 R esu lts  o f  E v a lu a t io n

5/8 5 /10 5/11 5 /12 5/13 5 /1 4

L o a d in g 10578 10519 10524 10506 10596 10547

D e f e c t 0 0 0 0 0 0
%  D e f e c t 0 .0 0 % 0 .0 0 % 0 .0 0 % 0 .0 0 % 0 .0 0 % 0 .0 0 %

M e c h  Y ie ld 9 9 .3 4 % 9 9 .3 3 % 9 9 .3 7 % 9 9 .3 2 % 9 9 .3 5 % 9 9 .3 4 %

Table 4.2 D ata o f  lifted flexure were collected on each day.

4.6.2 New standard UPH
A fter the result o f  new  proposed method shows no lifted flexure found at 

flex bond operation, m otion and tim e study is perform ed again to m easure time 
that is used for each new element perform ed at flex bond operation. This 
m easurem ent is also to confirm  standard tim e used for each elem ent that is 
perform ed at flex bond operation. And new m otion and tim e standard are 
shown in Table4.3
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Product 
Operation 
Date 
Location 
Prepared by

Ultra4 
FOSBond 
May25,1999 
C52,C53,C83 
TASBONGKOT D.

Bernent
No.

Element FREQ. AVG
Time

Select
Time

Rating Normal
Time

1 Pickup JIT Tool tray from Kanban 5 1.60 032 1๓.00% 032
2 Turn Pie wedge out 1 0.๓ 0.๓ 1๓.00% 0.๓
3 Load JIT Tool to Flipper 1 217 2.17 1๓.00% 2.17
4 Load FOS to flipper arm 1 222 222 1๓.00% 222
5 Apply epoxy on FOS 1 5.01 5.01 1๓.00% 5.01
6 Flip flippa arm 1 1.45 1.45 1๓.00% 1.45
7 Support Pie wedge 1 1.68 1.68 1๓.00% 1.68
8 บnioad JIT Tool to tray 1 232 232 1๓.00% 232
9 Pick up tray 5 220 0.44 1๓.00% 0.44
10 Move flippa out 5 2.๓ 0.40 1๓.00% 0.40
11 Inspect & send JIT tool tray to conveyor 5 521 1j04 1๓.00% 1.04
12 Record data 5 1.80 036 1๓.00% 036
13 Open flexure tray 20 5.00 025 1๓.00% 025

Summation time (sec) 17.66
Hour p a  piece 0.00491
UFH 204
Capacity 11367

Table 4.3 N ew  standard m otion and tim e perform ed at flex bofid operation.
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1) L ifted flexure was m onitored on one assem bly line for one w eek (six 
w orking days) The result from each day show no lifted flexure found at flex 
bond bond at all. That means there is no effect from elim inating tuning pie 
wedge over flexure at gimbal bond operation and rem oving pie w edge at flex 
bond operation. H ow ever turning pie wedge over flex after FOS is already 
bonded to flexure is needed to maintain. Because it still need force to push FOS 
over flexure for com plete attachm ent am ong FOS, flexure and slider.

2) M otion and tim e study is perform ed again by Industry Engineer to 
m easure tim e that is used for each new element perform ed at flex bond 
operation. M otion and tim e o f new standard o f both old m ethod and new  method 
are com pared as shown in Table4.4. Table shows time used for perform ing each 
elem ent and also show standard UPH and operation capacity. From  this study, 
new  m ethod can im prove standard UPH from 193 to 204 and also increase 
operation capacity from  10,943 units loading per cell per day to 11,567 units 
loading per cell per day.

4.7 C o n c lu s io n  o f  E v a lu a t io n
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OldMethod NewMethod
Element Element FREQ. Normal FREQ. Narrai

No. Time Time
1 Pickup JIT Tool tray from Kanban 5 0.32 5 0.32
2 T u rn  Pie wedge out 1 1.03 0 0.00
3 Load JIT Tool to Flipper 1 2.17 1 2.17
4 Load FOS to flipper arm 1 222 1 222
5 Apply epoxy on FOS 1 5.01 1 5.01
6 Flip flipper arm 1 1.45 1 1.45
7 Support Pie wedge 1 1.68 1 1.68
8 Unload JIT Tool to tray 1 2.32 1 2.32
9 Pick up tray 5 0.44 5 0.44
10 Move flipper out 5 0.40 5 0.40
11 Inspect &  send JIT tool tray to conveyo 5 1.04 5 1.04
12 Record data 5 0.36 5 0.36
13 Open flexure tray 20 025 20 025

Summaldon time (sec) 18.69 17.66
Hour per piece 0.๓519 0.00491
UPH 193 204
Capacity 10,943 11,567

Table 4.4 C om pared data o f tim e used for each elem ent perform ed at flex bond 
operation.
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