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S (Discussion)
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8. (Guided Practice)
e. (Individual Practice)
v, (Project Work)
q, (Problem Solving)
. (Brainstorming)
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. (Oral Questioning)
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(Information Sheet) :

(Learning Objective): -
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5.5 (Tools & Fittings):




(Grease gun):




(Screw Driver)

(Pliers)

Wrench)

(Adjustable




(Grip Wrench) :




Ellenkey bolt) :

(Allenkey &

do




(Pipe Wrench) :
: , (Shaft)

(High temp. Thermometer
measuring gun):

(Double Head)

M)




(Hammer)

Main parts of neon line tester

Metallic Cap Screw
Spring

Transparent Insulated
Body (Plastic)

-+

(Electric Tester) (Digital Tester) :

gi
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(Ratchet) :

(Torque Wrench)

(Steel Rope):
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- (Eye Bolt):

(U-Clamp):

(Brass Rod) :

o8




(Power Hand Tools)

(Electric power)

(Hand Grinding Machine)

(Hand Grind-
ing Machine)

(Hot gun):

(Power hand
drill machine)
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(PE)
(PP)
(PS)
A
(PVC) "5
(PMMA)
(PET)
(CA)
(PTFE)

(PA)
(PC)
(POM)
(PBT)

(PEEK)
(PAI)

(MF)
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(Discussion)
(Presentation)
(Demonstration)
(Guided Practice)
(Individual Practice)
(Project Work)
(Problem Solving)
(Brainstorming)
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(Written Test)
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(Oral Questioning)
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(Information Sheet): :

(Learning Objective): -

(Different kinds of Plastic Raw Material)

(Powder)
(Granules)
(Liquid)
(Paste)
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(HDPE)

(HDPE)

(LDPE)

>

(PP)

(PS)

(LDPE)

R




(ABS)

(PvC
), _ . (PPVC) (Vapor)
| (PVC)-PVA (
(PMMA)
- (PMMA)
: (PET)
(CA)
(PTFE)
(CA)
(PTFE)
. (PA)
- / (PA)
(PA)

(POM)

0



(POM)
. (PBT)
. (PEEK)
. (PAI)
Q.9 ( Thermo-plastic)
- (MF)
- (UF)
(UF) (MF)
. (PF)
(PF)
" (EP)
" (UP)

Classification of polymers

POLYMERS
I 1 1
FIBRES PLASTICS ELASTOMERS
THERMOPLASTICS THERMOSETTING PLASTICS

Thermoplastics

T® b

Heated & Re-Mouldaed 100's of times!
an also be recycied!

R.8

29




( Thermoplastic Material)

1 High density poly- HDPE | 260- | 30-70 1.5-
ethylene 300 3.00
2 Low density poly- LDPE 250- | 50-75 | 1.00-
ethylene 270 2.50
3 Poly Propylene PP 250- | 50-75 | 1.00-
270 2.50
4 Poly Propylene- GR | PPGR 260- | 50-80 | 0.50-
280 1.20
5 Polyvinyl chloride, PVC- 170- | 15-50 | <05
soft Soft 200
6 Polyvinyl chloride, PVC- 180- | 30-50 0.5
rigid Rigid 210
7 Polystyrene PS 180- | 50-70 0.3-
280- 0.6
8 Poly carbonate PC 180- 80- 0.8
320 100
9 Polyethylene ter- PET 260- 140 | 1.2-2.0
ephthalate 290
10 Acrylonitrile-buta- ABS 210- | 50-90 0.4-
dine-styrene 275 0.7
1 Polymethy methac- | PMMA | 210- | 50-70 0.1-
rylate (Acrylic) 224 0.8
12 Polyoxy Methylene/ | POM 200- >90 1.9-
Polyacetal 210 23
13 High Impact Poly- HIPS 170- | 40-60 0.5-
styrene 260 0.6
14 Styrene Acrylini- SAN 180- | 50-80 0.5-
trile copolymer 270 0.7
15 Polyamide /Nylon PA 240- | 50-60 | .5-1.5
260
16 Fluorinated eth- FEP 200- | 40-70 3.0-
ylene propylene/ 270 6.0
Copolymer
17 General purpose GPS 180- | 50-80
polystyrene 240
18 Cellulose acetate CA 230- | 50-70 0.3-
300 1.0

W




19 Poly tetrafluoroeth- | PTFE 260- | 60-80 0.5-
ylene 310 0.9
20 Polybutylene Ter- PBT 200- | 40-70 .02-
ephthalate 270 1.0
21 Poly ether ether ke- | PEEK | 319- | 70-90 0.0-
tone 420 0.5
22 Polyamide-imide PAI 315- | 70-90 0.6-
360 1.0
(Thermoset plastic Materials)
23 Thermoplastic poly- PUR 195- | 20-40 0.9
urethane 230
24 Melamine resins Gp MF 70-80
25 urea-formal dehyde UF 250-
280
26 Phenol formalde- PF 90-
hyde 180
27 Epoxy EP 22-24
28 Unsaturared polyes- UP 40-60
ter
R.¢
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(Information Sheet):

(Learning Objective):

IMM
IMM

IMM
IMM-

(1IMMm)

Injection molding machine

= (Hydraulic) IMM
(Clamping Force),
. (Injection rate)
. (Injection shot size)
. (Ejection capacity)
. (Low Cost).
. (Replaceable parts)
. (Electric) IMM
(Inj Speed) = mm/sec

vq

(Operation)

(Large Parts)



. (Hybrid) IMM

(Sequence)
(Mediam).
(Technical Data)

0. IMM
550

Injection Moulding Machine Specification

Make Windsor
Description Madel Sprint - 550
Type of clampimg HAM
Clamping Unit
Mould Clamping Force Tonne 250
DMistamce between Tie Bars (HxW) mm CHM X Q0N
Platen Dimensions (H x %) i 13540 X 1340
fould Opening Stroke mim i, 2000
Maximurm Open Daylighi T 2 )
Minimuny'Mx Mould Thickness T 500 7 Oelbh
Ejection Stroke i 200
Injection Unit
Screw Diameter mim | (D
Injection Capacity co 3180
Injection Pressure bar 15100
Screw Stroke i 405
General
Pump MMotors kW T5
Total Heating Load kW 534
Maximum Load Capacity kW I28.4
NMumbeer of Heating Zomnes s [
Additional Features
Double core pully system available
Variable DHsplacement Piston Puimgp
Hopper Dryer not included

(Clamping unit).

Clamping unit (Toggle type)
' Mold

—————

e M

Crosshead Ejector

mechanism

Tie bar

Back-Flow Cylinder

INJECTION MOLDING

Obr



(Mold lampng Force)

550 (Shaft)
(Clamping force)

(Distance between Tie Bars) (HxV)

(Shaft)
(Tieber)
(900 mm) (H) /
(V) /
_ _ Qpen daylight max
PIaEen dimensions Clamp stroke| - | Max. mold
H = =T~ | height
- - — l
. H ] ‘[’f
Distance between tie rods V ﬁ ) K]
- P " LI —

= Distance between tie rods H

(Platen Dimensions (H x V)

1340
: 1340 , (H=1350 mm, V=1350 mm).

0



(Mold opening stroke)

—Feed hopper;

,-'_Core(muw:(ﬂ:h: / Ca‘-"it\/(ﬁl.lliurlzlrv : thermoPlaStFCS granL”eS

/ ~._ are feaded

/ Mould Imlf) / Maould h.‘—;lf)
Plastic b
art / — Nozzle Computer
'y P / 3 control
4 —Barrel heaters = =
. / LR =
. . L / gl
> i
/ i
[ —
.
Cl
;": —oe Mould OpEning  —es— c EXtFUdiF’Ig or f
. / or closing stroke 2 lasticisi Seran ibrocati
CDD“HQ .g%n plasticising scr Reciprocationg
channel— =g motor;turns and
- reciprocate screw
(Moving)

(Mold opening stroke) = 1200 mm

Top Plate

1. Sprue Curt
b Opening
Stripper Plate i

2.Runner
Cavity Plate Opening

Tension Link

3.Product

Opening

Core Plate 7

Spacer Plate

Bottom Plate

80



(Minimum mold thickness) =450 mm

450
450 (Minimum Mold Thickness)
(Specification)
900 mm 450 mm 450 mm
(450+450) = 900 900mm

2100 mm
1200 mm.
(Ejection strok) = 200 mm

1200 mm 200 mm (1200-200=1000)

1000 mm
1000 mm
1000 mm (core) /
Male part /

(Injection Unit)

(Bar)

(General Condition)

. 75

75
. 534

53.4

85



0.9

. 128.4 kw

128.4 kw
. -6

(Main segment of Injection
molding machine)

(Injection Part)
(Clamping Part)

. (Injection Part)
(Raw Material)

" (Clamping Part)

(Control Panel)

(Human machine Interface)

8



ORATIAN ‘
[ aal I ‘

AKGGE.

(Human control sys- (Machine control
tem) system)

(Injection Unit).

Ram astic Heating Mold Movable Clamping
screw opper ozzle | .
Moto granules Bands . Ca\ﬂlty platen  Motor

\ N/ l ¥ \ | |/ \._

&

Tie
Mold & Rods

1 I
Reciprocating Screw Barrel Nonreturn Valve

[njection Unit [ Mold Unit | Clamp. Unit

89




Injection molding machine screw
design and operations guide
[updated 2020]

. Flight Land
Pitch

Diameter J, Flight Depth

HEONNNNRNN T

T | Feed 50%
Metering Transition
25% 25%

Screw Tip Check Ring Thread

(Heater & Barrel Screw).

( Screw Barrel) ( Heater Band)
(Hopper) (RAW)

(RAW)

88



(Hopper) (Hopper Dryer).

(Hopper Dryer) (Hopper)

(Hopper & Hopper Dryer):

(Auto Loader)
(Throat) (Hop-

per) -
(Hopper Dryer)
(Injection screw)

(Feeding zone)

(Hopper)
(Hopper Dryer) (Raw)

8¢



(Auto Loader): -

(Sug)
(Hydraulic manifold)
(Hydraulic
manifold)
( Solinoid valve), (Pressure Valve),
(Proportional valve) (Pressure Valve)
(Hydraulic Motor):
(Hydraulic Mo-
tor)
(Hydrau-
lic Pump)

8Y



(Clamping Unit)

CLAMPING UNIT INJECTION UNIT

£ Sumitomo
“DEMAG
ERExis SP 300-2500

CONTROL
UNIT

E MACHINE BED E

(Clamping Plate):

Base Plate) ( Clamping Plate) ( Elenky bolt)

89



Clamping plate

(top)
Bush with shoulder

A plate
Stripeplate | : Guide bush
B plate —— Guide pin
Support plate

- — Return pin
Space block

' {  Ejectorplate
Ejector support plate

Clamping plate
(bottom)

Screw

(Tiebar)

8V



(Ejector Unit)

Adapter plate for mabable side Adapter plate for fixed side

Spacer block Core
! / Product

/ Cabity

" Locating ring
/ I
Y
1 — J  Sprue
- —
\J — \\Runner
\ ! A y "~ Ejector pin
- \ -
Ejector plate
(Core) Copyright © Polyplastics Co., Ltd.
©.8 (IMMm)
(Cooling Tower)
Hot Air Out
Air Fan
NN
Spray

NozzIY [ <— Hot

\s* // f}¢ Water

Airln_— ))1’ ¢fff < Airln
g e

Cold-Wate
-~ .
Out —

[-%-MechanicalTutorial. Com]

8%



TR

O degree
TR 12000BTU

(Chiller)

(Robotic Arm)

¢o

3024 Kcal/hr

Q)) Cooling Life Smo

O degree
/

Fins & Tabe Type
Condenser with Fan




(Safety First) (1IMM)

' . Caution Danger Caution Caution
stairs Scaftold Incompl lete Ramp Automatic door
. Suspended losd Guard dags
¢ i ey
Warning | Caution | Caution

Fork It trucks Hot surface Slippary surfaca

Mind the step Out of order
DANGER DANGER Dangar natvor L e

High veltage Radiaticn risk Biohazard

(Precaution)

WEAR MASK KEEP CLEAN DISINFECT ~ SYMPTOM AWARE

(Mandatory Measures)

(To Warn)

@S



(Forbidden)

.Y (IMM) (Basic operation principle of
Injection molding machine)

9.9 (Servo Drive)

450 600

R



.

(Plastic material)

@9

(Temperature)



(Flow)
(Raw)

Zone

(Nozzle)

(Mold Temperature Setting)

(Injection screw) (End Position)

forward backward

injection end

|
W//////A%W

\
‘§

&L — NN
2 A7///////////%7//////7///////,I
“% g _g injection volume §

Picture: set the injection end position of the screw

(Stage)
(Pressure Holding)
(Padding / Shifting Material)
( Shrinkage mark) (Padding plastic

material) (Internal distance)
(End position)

@8



(Screw rotation speed)

(Charging time) (Cycle time)
(Ideal rotation speed)
(Lowest)

(Back pressure)

(Deform)
(Friction)
(Lower
back pressure)
(Injection pressure)
(Pressure value)
(Mold cav-
ity) (Inject pressure)
(Pressure holding value):
(Pressure holding) 0 (Zero)
(Lower flow resistance)
(Longer flow length) ( Injection barrel) (Air
vent)
Burning mark), Degradation) Short
( g g
shooting)
(Pressure holding time)
(Sprue)
(Product) (Pressure holding
time) (Mold filling time)

(Cooling time)

(Continue cooling time)
(Injection time)

ce



(Injection time) . ,
(. x = .) 10.5
(Product) (Runner)

(Mold open time)

(Mold open), (Eject), Mold close
(Cycle time) : ,

(Mold cavity) % (Step by step Injec-
tion volume) :

(Screw) (End position)
%
% (Injection volume)
(Automatic mode)
(Production speed), (Stability)
(Manual to Auto mode)
(Mold open stroke)
- 7
— ['___::: ]
T I
| e -
mold core height product height e P
Picture: Open stroke
(Mold core height)
(Mold Height) (Pick out space) ( )

@Y



(Shorter)

Slow Fast slow

(Injection Stroke) (Position) (Speed)

(Increase Step by step holding pressure):

MPa

(Shortage Holding time selection):

(Shrinkage)

(Cooling Time)

(Raw material)
(Hopper Throat) (Feed)

(Melted Plastic)

(Cool) (wait)
(Ejection)

€9
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11.

12.

.50

: (Answer Key)- :

-PVC, ABS, POM
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(Discussion)
(Presentation)
(Demonstration)
(Guided Practice)
(Individual Practice)
(Project Work)
(Problem Solving)
(Brainstorming)
(Blended)

v

(Written Test)
(Demonstration)
(Oral Questioning)

L
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4.1
4.2
4.3

4.1

(Information Sheet): :

(Learning Objective):

(Mold)

(Mild steel)

(Light hard steel)

(Hard steel)
(Aluminium)

(Beryllium copper alloy)

(Core part)
(Cavity part)

L8



4.2

(Types of Molds)

(Injection type)
(Blow molding type)
(Extrusion type)
(Compression type)
(Rotation type)

(Material compatibility)
(Mold type)
(Mold design)
(Production volume)
(Maintenance & durability)

spray
(Core & Cavity) (Clean)

(Rust)
(Crack)

g



3) (Mold setting)

Q) (Ejector setting)
) (Core setting)
%) (Mold setting)
: (Base)
: (HMI) (Mold adjust)

fazap
o
4 nE . GEF)
&
o , 4 =2
£t 3 .
P 05 o
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F2 EJET

) (Ejector setting) ACIIECH ) a incs

{ ShotCoun
“ent

| CycleTim

fct.Time

(Ejector S
pin) Steeromn
(Forward)
(Backward)
(Position)
1) (Core setting)

ABC
HMI

(Use)

(Core 1In) (Core Out)

vq
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(hole)

(Self-Check)-
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Y0,

(hole)

(Answer Key)- :
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S0.
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29,

58.
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MUH
oAa.

(HMI)

(Job Sheet)- . :

(Base)

(Mold adjust)
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(Specification Sheet)- . :
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(HMI)

(Discussion)
(Presentation)
(Demonstration)
(Guided Practice)
(Individual Practice)
(Project Work)
(Problem Solving)
(Brainstorming)
(Blended)
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(Written Test)
(Demonstration)
(Oral Questioning)
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(Information Sheet): :

(Learning Objective):

terface)

(HMI)

q8

(HMI)

(HMI)

(User In-

PLC
RTU

PAC
SLDC

Human-machine

interface
Q 3
8l E| &
“wl 8| <
= 8| »
S| 3| 2
1z &
w
A \
Controller
(logic or continuous)
8 :VJ
£ ]
g §
= 3
b
\
Sensors Actuators
Push buttons Lamps
Switches Valves
Transmitters Dampers
Transducers Starters
VFDs
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(Temperature)
(Pressure)
(Speed)

(Time)

(Position)

(Raw material)

Y /

(Recall)
(Data sheet)

(Recall)
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(@]

- 45-degree , 45-degree
- (uPvC)
- 290 275
- 110

45-degree

45-degree

a
Bar =~ Bar =

o.0 DX

aq

a 121 a a8
RPM Bar Ton Bar

(i) 91.52 sec
cnt

sec




OpnStroke

Position
Press

Speed

(1=l

.
Position
Press

Speed

Mk kit it bt
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W VIO WO
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H3 LowP HighP
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1 e

Cycle Time
156. 62

Act. Time
8.72

ClmpPosn
8.7

Push Posn
IS

Sensor
a

Cls.Time
8.28

Mold Opn
1

PV I PP R STEESEY

| [{Sererme—r Lrrvemmm———yon Ls—————_—t R MR

Position
Press
Speed

Transfer

Press

A Ll ki - |
el ae

Pre=ss
Speed
BackPre

Suck Act Mode
SuckBackDist
SkBkBefChgDist

FlowMding Pos.

AftChs | I~

TrRErTTHe

Ll o -
65 mres
- il

Hs
e

is @
188 m
c8
g

CoolDelay
1i8. 8 SuckBackTime
ChgBe fSKkBKTime

FlouwMdingTime

Cucle Time
2z.4as
Act. Time
1.87
Inj. Posn
4.6
Sensor
127
TurnTime
11.88
Inj End
3.5 mm

Cucle Time
45_93

Act. Time
25.38

Inji. Posn
S

Chg . RPN
a

v




Position
! I Cycle Time
R 124.83 =sc

Speed L { ! Act. Time

1 <
Dly. Time a84.249

- o a8 | TR No= Posn
g z JLRANERVENIY ‘ ikl ik 8.8 mm
=

Sprue Back NoU=e
= AdjiAdv AdiRet
mvTvr'-&* T
.-“-“'rtgg*- bbbk ias -
i es

Ejt Count

Cycle Time
71 .95 sec

Act. Time
S8. .86 seoo

Ejt. Posn
8.8 s

ClmpPos=n
8.8 wom

Core 4

I ; sz9

e i Cucle Time

ModeOptioc i & i18e8. 17
e Act . Time

79. 549

o
e ClmpPosn
Act. Time X il =raeal mm mZres 8.8 am
! ! I et S - OpenEndFPas=

UnScwCnt
42S. 3 own

i1l ¢ i
Znd UScuw 3 . | ‘&Mn?'ﬁl " WH‘M
1 ci=5 {

Act Point

Po=n

11 et e S s b
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Set Ual.  (C)
UpDeviation(CT)

LowDeviation(C)

["1e8
Ul -

| ‘za

23 " 4 ks T T | T
PID PID 1% D I* 5 1 PID
[ IL “nn.-ﬂ “mlhluli il .‘1‘ IL M ull 1 e ‘ﬂl “-“ ma'l

Standby Temp

RealPer.
HeatingMode 1=

PID
«‘ ‘hu i

s

e
""'V"“T"‘T"T""""“u'l! sec

T )]y bt b e A -....mmm

e

NoUse
e

Keeplarm
min

Socak Time
MHarmCountDn
[T

‘ hw-m'mom il ol

LowP ua

1ea. 8 |
58 -
48 sa
Ha #3
25 8 "as @
65 = S5
249 M " z8
HS #a
| | e a
T T a
Telea "slea | alea
#2 7 #4 #s
S = - - 358
'fﬁi T 1ee 188 188
= T ot Ee
g i

- 1

HighP
s va
1aa
‘a;m
#2
65.8
W isel
e

H3

zZe8e. 8
a5

=21 "=
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Q. (Problem Solving)
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(Learning Objective):

(Machine Manual mode setting)

/ (Manual Auto mode)
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(Parameter check)
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- (Temperature).
(Operational sequence)
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