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Introduction

RASIN MATRIX FIBER




Objective

Device a prototype model demonstrating automation of

fiber composite material manufacturing process.

Prototype should be capable of cutting pieces up to

length of 6 inches.

Up to 30 mm composite stack should be handled.



‘ Mechanical Design and Layout

FIBER HOLDING AND
RASIN APPLICATION

DRIVE ROLLERS AND
CUTTER

CUT FIBER 1 e
TRANSPORTATION
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Mechanical Design
(Drive Rollers and Cutter)
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‘ Mechanical Design
(Fiber Transportation)

CUT FIBER
TRANSPORTATION
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Mechanical Design
(Fabric Holding and Resin Application)

FIBER HOLDING AND
RASIN APPLICATION

MOVABLE PLATEFORM
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Electrical/Electronic Design

Key Hardware /‘;ﬁf
. Stepper motors &

> Servomotors (continuous and stand....,

3. Linear Actuator

4. Pressure sensor ®
5. Stepper motor drive IC (ULN2803) |
6. Mosfets

7. 12V power supply etc.




Circuit Diagram
(Stepper Motor — Main roller and transport drive)
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Circuit Diagram
(Servo Motors — Pull roller, transport and holding platform)
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Circuit Diagram
(Linear Actuator - Cutter)
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'PBASIC Code - 1

' [ 33TAMP ES2}
' {3PBASIC Z.5}

Lo e [ I/ Definitions J---—-—-————————-—mm o —————_—_—————————— e ——
COUTPUOT O

OUTPOT 2

QUOTPUT 3

QUTFUT 14

COUTPUT 15

e=cas B e = e S e e e S e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e T e e et
StpsPerRev 01 CON 48 ' One revolution
StpsPerRewv 0Z CON 48

e=cas B = e S e e S e e e e S e e e e e e e e e e e e e e e e e e e e e e e e e

Phase 01 VAR OUTE ' phase control outputs
FPhasze 02 VAR QUTC

= VAR Eyte

idx VAR EBEyte ' loop counter

taun VAR Word ' RCtime

stpldx VAR HNibh ' step pointer

stphelay VAR EByrte ' delay for =speed control




PBASIC Code - 2

1 e [ Subroutine - Stepper Motor 01 J--—-—--——--—"—--—"—"—""""""""""""""""""""""-""""""-"""""——"———
Steps 01 DATA %0011, %0110, %1100, %1001

DIEFE = %1111 ' make P4..P7 outputs
stphelay = 15

FOR idx 1 TO 3*3tpsPerRewv 01
stpldx stpldx + 1 //F 4
RELD [(Zteps 01 + stpldx), Phase 01 ' output new phase data
PATURE stplelay
PULIOUT 2, 700
HNEET

Ve [ Subroutine - Linesar Motor J---- - - - - - - ——
FOR = = 1 TO Z
HIGH 12

PALTTZE 13000
LowWw 1z

PLATTZE 10
HIGH 13

PLTTZE 13000
LowWw 13

NEXET

PATTZE 200




'PBASIC Code - 3

o= [ Subroutine - Itepper Motor 02 J-————-—---——"7"""""""""""""""""""""""""""""——~—————————— |
Steps 02 DATA %0011, %0110, %1100, %1001

DIRC = %1111

stphelay = 15

FOR idx = 1 T 255

stpldx = stpldx + 3 /F 4 ' Bun forward
READ (Steps 02 + stpldx), Phase 02 ' output new phase data
FAUIE =tplhelay

NEXT

PATSE 100

FOR idx = 1 T Z00

atpldx = stpldx + 1 7/ 4 ' Fun rewverse
REEAD (Steps 02 + stpldx), Phase 02 ' output new phase data
FAUIE =ztplelay

NEXT

FAUSE 1000

' Pause for holding the cut piece
FOR idx = 1 TO 55
stpldx = stpldx + 1 // 4 ' Fun hack to start position
FEEAD (Zteps 02 + stpldx), Phase 02
PATISE stplhelay
NEXT
PALTTZE 100




PBASIC Code - 4

e [ 3wbroucine - Two Servo Motor ]J--—-——————"-——-—"--"mvH—-———— o ———
FOR = = 1 TO 500

FUOL3IOUT 3, 500

FUL3IOUT 15, 1000

FATSE 10
HNEXT
FAUSE 100

e [ 3ubroutine - Upper Table ]---——————————""""-"—""""""""""""""""""""" "\ —————
FOR = = 1 TO 500

FULZOUT 14, 1000 ' Tpper table goes down
FALUIZE 10
WNEXT
FALATIZE 100
P [ Subroutine - Pressure Jensor ] -—————————— e e
Do
HIGH 1
FATIZE 3
FCTIME O, 1, tau
FALATIZE 100
IF tau > 500 THEN ' Threshhold pressure
GOTO TableGolp ' TUpper table goes up
ENDIF

Loop




Limitations

The model proposed in its current state doesn’t provide
any means to check the fiber orientation which

drastically affects composite material property
Resin application is to be done manually

The holding mechanism proposed is slow due to use of
threads but can be easily changed to other linear

actuators



Future Developments

Incorporate a sensory system to check fiber orientation
as it directly affects the composite strength and sorting
out incorrect pieces

Device the mechanism which would allow differently
oriented fibers to be processed serially so that mixed

type composites can be produced



Conclusion

The mechanism operates slowly but satisfactorily.

It was found that individually the components performed as

required but in integrated form synchronization difficulties exist

The methodology can be easily adopted is simple and adaptive

for manufacturing
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Cost Estimation

Sr. No. Component Name Quantity Cost
1 Basic stamp BOE 1 99.95
2 Linear actuator 1 70
3 Stepper motor 2 21.9
4 Continuous servo 5 64.75
5 Standard servo 2 25.9
6 Mosfets IRF510 4 16
7 Stepper motor driverULN2803 1 1.5
8 Pressure sensor 1 6
9 Acrylic sheet, wooden rod and hardware 50.49
10 Ball Bearings 16 40.8
11 Timing belt 2 17.07
12 Timing belt pulley 4 35.52
13 Gears 6 39.20
14 Nylon rods, nuts etc 47.22
15 Others (Transportation, mailing, taxes etc.) 35.68

Total 571.98




