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AUTOMATSKE UBRIZGAVALICE ZA INJEKCIONO PRESOVANIE PLASTOMERA-BELMATIK Belisée

Tehnicke karakteristike masina

Tehniéki podaci Merna jed. 100/50E 150 /80E 250,/130E 600 /130E 1250/ 380E 5900/650P
Jedinica za ubrizgavanje

[ Precnik puznog vijka mm 35 40 45 60 75 100
Zapremina ubrizgavanja em” 81 125 19% 495 1016 3298
Max masa ubrizg. (PS) 10— kg 74 113 180 447 917 2940
Spec.prit.ubrizgav. bar 1370 1370 1400 1310 1245 1840
Brzina ubrizgavanja mn’p’a 71 91 119 224 326 2803

(454)

Odnos preénika i duZine
puinog vijka L/D 15 17 20 20 20 20,0
Hod pufnog vijka mm 85 100 125 175 230 420
Br.okretaja puz.vijka e 0,25-4,0 0,253 0,25-3,66 025-3,0 0,25-2,0 0,05-2,16
Jedinica za zatvaranje kalupa
Sila zatvaranja kalupa kN 490 TRS 1275 2255 3725 6500
Sila otvaranja kalupa kN 19,3 24 404 635 1034 715
Dimenzija nosaéa kalupa mm 450x450 520x520 620x620 BOOXE00 10001000 1300x1300
Hod pomoénog nosaéa kal mm 265 320 380 520 680 900
Razmak izmedu vodilica mim 280x280 320x320 365x365 485x485 G10x610 H20
Max. debljina kalupa mm 300 370 450 600 750 00
Min. debljina kalupa mm 100 120 | 150 200 250 300
Max. hod. hidrauli¢nog
izbacivaa mm a5 100 135 180 240 192
Min. hod. hidrauliénog
izbacivaa mm 25 5 25 25 25 =




Specifikacije masine za injekciono presovanje SUN-150, 250

1 SUN-150
Screw diameter STANDARD| mm
Screw diameter (Double Alloy) PVC/UPVCIGF|  mm 0 ¥ 2
Shot weight(PS) e 229 245 6

oz 79 87 9.8

Shot volume (Theoretical) cm® 245 270 310
Injection pressure k.g.f.:;yrn2 1960 17T 1548
Injection Rate cm3/sed 111 122 140
Screw Speed rpm 235
Clamp Tonnage Ton 150
Toggle stroke mm 350
Min. Max. Mould Height mm 110 - 485
Space Between Tie Bars mm 410 = 410
Ejector stroke mim 115
Platen Size (L™W) (Approx) mm 605 x 623.5
Pump motor power kow 15
Heater power kow T
Total wattage kw 22
Hydraulic system Max pressure kg/cm® 140
Hydraulic oil Reservoir L 205
Machine dimension(L*W*H) m 45%12x%18
MNet weight{Approx) ton 4.8

: = SUN-250U
Screw diameter mm @55 @60 @65
Shot weight(PS) g 716 835 1002

oz 252 294 352

Shot size (Theoretical) cc 570 664 796
Injection pressure kglem® 1832 1540 1312
Injection Rate cm3/seg 177 211 247
Screw Speed rpm 140
Clamp Tonnage Ton 250
| Toggle stroke mm 430
Min. Max. Mould Height mm 150 - 675
Space Between Tie Bars mm 510 x 510
Ejector stroke mm 150
Pump motor power kw 22
Heater power kw 6.5
Total wattage kw 285
Hydraulic system Max pressure kg/cm® 140
Hydraulic oil Reservoir 15 340
Machine dimension(L*W*H) m 57x14x19
[Net weight{Approx) ton 9

i




Clamping unit

Clamping force kN 750
Locking force kN B25
Distance beatwesan tie bars MM % A 3= 370
Platen dimensions MM & FAlx 630
:gnk_il Taightndjmtahla mm 500 400
Opening stroke mm EElY
Maximum daylight mm FEL
Ejector farca kN 26,4
Ejector stroke mm 100
Injection unit

e e -
Screw diameter mm 18 22 25 =
Specific injection pressure bar 300 Med KA 1540
Theor. injection volume cm? ¥ 4LE &l4 854
Max. injection weight [P5] g 255 380 559 AD4
Screw LT ratic 20 2
r:?txh iirfe:s?deeml?dral.ﬁcs:l 1/min :??:
Screwtorque MNm 23 |7
Recovery rate (PS)2 B 58 91 117 148
[with rcreased hydradics) B o0 (109) {141 {177
Nozde stroke mrm =0

Nozde contact force kM 59,4

Screw stroks mrm 110 125
Inig-:,t:l:\n rate ) cmifs 409 .151.1. 4.9 114.
{with increased hydradics) ! a1y (7343 (94,70 136
FBarrel heat capacity ) 32 38 64 77
Number of termperature zones 1+3

Criva output i W 1

{with increased hydradics) {151

Diltank capacity | 150

Lry cycle ims! 15
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Dimensions and weight

™

S00y130

500210

Dimens ions inmm

il b lefalelrlalnlililelifminlelp]r]

2300 3305 3060 90 37 3100 630 450 600 &85 610 18R 1635 1180 445 600 850 1118

2500 3485 3060 1A0 37 3100 630 450 600 &85 610 18R 1635 1180 445 600 850 1118



Specifikacije masine za injekciono presovanje FOMTEC FD-90C-IB

Model Un B.SJ680 B.SJ138 B.SJ108 B.SJ168 B.SJ218 B.SJ268 B.SJ368 B.SJ388
it *1(B) 0*1(B) 0*1(B) 0*1(B) 0*1(B) 0*1(B) 0°1(B) 0°1(B)

Screw Diameter m 30 38 36 45 50 55 65 75
m

Screw UD Ratio L/ 21 216 21 21 21 21 21 205
D

Shot size C 88 227 165 358 152 653 1082 1599
M

Injection weight g 80 206 150 326 411 595 993 1455

Injection rate  gls 82 118 95 137 165 229 338 400

Plasticizing capaci g/s 8.9 182 16 217 269 316 522 498

ty
Injection pressure Mp 184 172 183 169 178 169 182 156
a

Screw speed r/ 255 220 220 200 190 180 165 150
mi
n

Clamp tonnage KN 680 1380 1080 1980 2180 2680 3680 3880

Space between tiem 310°310 410°410 375'375 460°460 515515 575°575 660"660 720720

bars m

Max.mold height m 320 420 380 500 530 600 700 850
m

Min.mold height m 120 150 150 180 200 230 350 280
m

Ejector stroke m 75 110 100 130 130 140 150 180
m

Ejector tonnage KN 33 33 33 45 7 71 126 126

Max.pump pressu Mp 16 16 16 16 16 16 16 16

re a

Pump motor powe kw 9 13 11 15 18.5 22 a7 37

r

Heater power kw 5.2 6.1 5.9 9.3 14 16 204 235

Machine dimensio m 3.9°1.0* 4,5*1.35" 4.2"1.3*1 5.2*1,35* 5.2*1.62* 5.81*1.8* 7.5*1.9*2 8 12.1°2

ns (L*W*'H) 1.65 1.75 .75 1.9 2.1 2.1 A

Machine weight{(at 2.5 34 3.25 5 6.8 8.1

ppoximate)



HOD PUZA, HOD UBRIZGAVANJA
Feeding stroke, screw stroke, stroke lenght

zbor optimalnog hoda puza (s,)
Hod puZa se Cesto izrazava u odnosu na prec¢nik puza (D) - 1D, 2D, 3D, 4D

Optimum 1D do 2D

Sa povecanjem hoda puza povecava se koli¢ina gasnih ukljuéaka u rastopu.

Pri hodu puza I>3D povecCava se nehomogenost rastopa, degradacija materijala, opticke
arateristike opadaju.

1D to 3D optimum range
30 to 4D possible in exceptional cases
< 1D and > 4D not recommended

.
LS5 = P10 +5Smm[02in]
) Axpxn
— Weight of product (g) ~

Sectional area of screw (cm?) [in’]
Specific weight (g/cm?) [0z/in’]

T w > s

Injection efficiency
pxn:  PS  0.92[0.53]
PE 0.73[042]

Utilization of plastication stroke for screws with 20 to 22 L/D ratio, three-section screw, max. S— PP 0.71[041] —
circumferential screw speed 0.4 m/s (Source: Demag Ergotech, Schwalg/Germany)

L_| optimal L[] suitable




HOD PUZA, HOD UBRIZGAVANJA
Feeding stroke, screw stroke, stroke lenght

Material Feeding stroke as % of Feeding stroke in relation to the
total stroke screw diameter
Minimum Maximum | Minimum Maximum Optimum
ABS 15 80 0.7 3.2 1.7to 2.2
ASA 15 80 0.7 3.2 1.7to 2.2
CA,CAB 15 75 0.7 3 1.6to 2.1
PE 10 85 0.4 3.5 1.7to 2.2
PP 10 80 0.5 3.2 1.7t0 2.2
PS 10 85 0.4 - e 1.7t0 2.2
PMMA 20 75 1 3 1.5t0 2.0
PVC 20 75 1 3 1.5t0 2.0

PA
PC

10
20

75
70

0.5
1

3
2.7

1.5t02.0
1.3to 1.9

PC blend 25 70 1.3 2.7 1.3t0 1.9
POM 20 75 1 3 1.7t0 2.2
PBT 15 75 0.7 3 1.7to 2.2
PET 15 75 0.7 3 1.7t0 2.2
PEEK 25 65 1.3 2.7 1.5t0 1.9
PSU 20 75 1 3 1.7to 2.2

SAN 15 80 0.8 32 1.7to 2.2




PRECNIK PUZA (D) — screw diameter
LD \5//’
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ZAPREMINA - MASA (kapacitet) UBRIZGAVANJA
Injection volume, injection capacity, metering volume (cm? )

I zapremina ubrizgavanja je maksimalna koliCina rastopa koja se moze ubrizgati u

| izrazava se uncama (0z) za americke masine, odnosno cm?3za evropske i azij
I

kapacitet ubrizgavanja (cm3) — ne zavisi od vrste materijala!!!

Item Unit
Clamp TS
= | force
2 | Clamp m
£ | stroke
MAXIMUM VOLUME OF i fol:’:;‘"
IHERABREL ™ ¥ = Injection Injection Unit 1 | Injection Unit 2
No  Material in Barrel Sp Gr Shot Capacity (gms) unit
1  GPPS 1.06 100 lnjecl?on em' | 38 | 78 [ 130 78 | 162 | 254
£ f-capacily
2 Nylon6 L.15 108 E Shot g 35 | 72 [ 120 72 | 149 | 234
3 Acetal 1.42 134 g | volume )
4 30%GF PBT 1.53 144 S FS) .~ =
%0 i ax. Inj. | MPa | 284 | 287 | 174 | 287 | 247 | 158
5 LDPE 0.92 87 pressure

capacit




ZAPREMINA - MASA (kapacitet) UBRIZGAVANJA
Injection volume, injection capacity (cm?3 )

T T S— ght Shot weight as function of screw diameter
Screw Shot weight Optimum shot weight'  Minimum shot  Data sheets'
Gmax = (D/2)% % 1 % Spax
Smax = (D/2)" X 70 X Spax X p diameter for 3D stroke'  (tolerance + 25 %) weight'
Smax = Installed feeding stroke [mm] [g] gl Ig] gl
* Maximum utilizable shot weight 18 11.9 8 4 0t l5
3 20 16 11 5.5 24 to 27
Gmax.wil. = (D/2)" X 7 X 55p X p 25 31 21 1 391055
& Dptimum ahat weight 40 128 B85 42 158 to 220
20 250 167 83 315 to 420
Gsope = (Df2)* x 1t x $3p % p 60 433 289 145 590 to 820
Sam = feedmg stroke 2D 70 687 458 229 940 to 1220
o £ _ 80 1025 683 342 1500 to 2120
* Minimum (utilizable) shot weight 100 2000 1333 667 3350 to 4420
Gmin(D/2)? X 1 X 81p X p 120 3705 2470 1235 5700 to 7000
! 140 3496 3664 1832 7900 to 10,500
$1p = feeding stroke 1D 160 8200 5333 2667 11,600 to 16,000
p density (specific gravity) of plastic material 18 11,680 7787 3894 19,000 to 22,950
200 16,020 10,680 5340 22,000 to 33,000
220 21,325 14,217 7108 28,000 to 41,000
250 31,280 20,853 10,427 44,500 to 61,000
300 43,970 29,300 14,650 58,000 to 80,000
! Expressed in terms of a density of 0.85 g/cm” (PS); manufacturers’ data on specific gravity vary from
0.84 to 0.91 g/cm’
Example:
A PS molded part will weigh 1000 g. According to the data sheet value for the machine, this
can be managed with a screw of 70 mm diameter (1200 g, and perhaps even by one of 65 mm
diameter). To use a feeding stroke of 3D, the screw would need a diameter of 80 mm. For
high-quality injection molding, the diameter would have to be 90 mm.




Brzina ubrizgavanja (v;) — Injection rate (g, cm?/s

ubrizgavanja — zapremina (masa) materijala koja se ubrizgava u jedini

Zong izmedu lInija
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a = prosséna
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AKSIJALNA BRZINA PUZA (v,)
njection velocity/speed, screw-advance speed )

Range of
molded parts

Technical parts, | 50 to 300
incl. thermosets
and rubber

Thin-wall parts | 301 to 600

Parts for 500 to 1000
packaging




OBIMNA BRZINA PUZA
Screw speed/Circumferential speed

na (obimna) puza i oblast primene
Velika brzina te¢enja rastopa (brzohodni puzevi) v.=0.4 +1.5’%
(kod izrade tankozidnih otpresaka za pakovanje od PS, PE, PP)

Srednja brzina te€enja (standardni puzevi) - za inzenjersku plastiku v, =0.2+C

Mala brzina teéenja (sporohodni puzevi) za termosete i elastomere) V. =0.05

2000

D - 7T+ N,
m/
D2 M

1000

Vv

C

8OO

obrtaja puza
puza (m)

600

Maksimalan broj obiajd ————-—

20 Lo 60 80 100
Praénik puza



Circumfarential speed [m/s]

OBIMNA BRZINA PUZA
Screw speed/Circumferential speed

Screw diameter [mim]

Relationship between screw speed [rpm] and circumferential speed [m/s] for a wide range of
screw diameters in fields 1 to 3;field 1 for PVC, blended plastics, elastomners and thermosets;
fields 1 and 2 for technical parts; field 3 for injection molding thin-wall parts (packaging).

Screw speed [rpm]

Recommended circumferential screw speeds

Material High-quality injection | Standard injection | Thin-wall injection

molding v, molding v, molding (packaging) v,
[m/s] [m/s] [m/s]

Blended plastics, PVC 0.05t0 0.1 0.1to0.2 —

ABS, CAB, PC, SAN,

PBT. PET. POM, PA, 0.05 to (.15 0.2to0.4 —

PPS; PEEK, PAL, PSU

PS5, PE PP 0.1to0.3 0.3to0.7 0.6 to 1.5

Table2.2: Melt temperature, residence time, and circumferential speed recommended for some
engineering thermoplastics
Material Melt temperature | Residence time in plastication unit | Circumferential speed
°ql [min] [m/s]
ABS 220 4 0.8
220 10 0.3
260 4 0.3
PC 2B = T 4 [ o R e
iawe £ i - A
L g 1 e
PA G 260 4 0.8
260 10 0.3
280 4 0.3
PAG6 ) S e o s
i SR ARG m s ] o 10 : | e | MI —I-.— iy
i 300 feleei 1 A& A e

Utilizable metering stroke f(D)

AN

AN

0.4

06 08 10 12
Circumferential scew speed



KAPACITET PLASTIFIKACIJE
Plasticing capacity/recovery rate

oli¢ina materijala (plastike) koja se rastopi i homogenizuje u jedinici vremena (Ib/hr, kg/
S).

avisi od geometrije puza, obimne brzine, kontrapritiska, konstrukcije nepovratnih ventil:
da puza. ‘
pacitet plastifikacije moze se dobiti kao kolicnik mase otpreska i vremena punjenja.
teristika nije stabilna jer zavisi i od vrste polimera!

600 :
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g /, 1 mis :
s ,= ~C8mrs Zakonitost: - =[L]**
200 /e I i 3!
| /Lo.a mis //
1%8 [}/_ vu:lmls/
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Atr:‘:i / H / /LD-" m/s 102 ‘ A o
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E [}
B on / // E 7 7
b 7 ! g "
= ' !/ g "//
o / & /|
5 8 " 4
L // ot ? //'/
/ Zakonitost: {D] '
3 : Do 2
| |
1 2 L 5810% 2 L 6 10°
Preénik puza D mm 100 = 107 108 1/s g

Specifiéni izlaz rpm




KAPACITET PLASTIFIKACIJE
Plasticing capacity/recovery rate

Screw diameter Screw speed Screw Plasticizing

circumferential flow rate
speed !

[mm]| [rpm] (m/s] g/s]

80 180 0.75 90
80 170 0.72 95.5
80 310 1.3 91
80 220 0.92 109
80 150 0.62 390
80 150 0.62 80
80 230 0.96 82
80 207 0.87 85
80 207 0.87
40 395 0.83
40 390 0.82 30
40 520 1.09 33
40 400 0.84
40 290 0.61 23
40 405 0.85 36
40 350 0.73 22
65 170 0.58 67
70 170 0.62 67
80 170 0.71 67

A
B
C
C
D
E
E
G
G
G
G
I
J
J
J
J
K
K
K




OBRTNI MOMENT NA PUZU

obrtnog momenta
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=To(Dy/ Dy) %

30 40 60 80100 150200
Precnik puza D mm




SISTEM ZA ZATVARANJE

Hydraulic clamping system

HidrauliCni




SILA ZATVARANJA (Fz) — clamping force (t, kN)

Stationary plate
Mold separation {Ax r
paration () 7 Hopper 200 7
— A
Tie-bar ]/ : / o mm 2V
- - A 4/ g P2l
! 100 —
',’ A 8 I’/
7 2 M ANl
Clamping force - '// ;g I Y
17/ 5 ] H
Maold - il g
b- 4 el y
Molded part : N Heater o- 1] Ts 3;
- Tie-bar ] e Feeding stroke
1l

min. max.
1l 11N

10000 kN 100 1000 10000 cm?

F (ton) = (0.35~0.50) xA 5P

.E'.r"

clamping
pressure of
the molding 5001
machine
(ton)

-

Projected surface A Molded part

1

0 100 3;]0 5-!.le 10600
Projected surface: A = (D? - d?) - % projected area of the molded picce A (av)




SILA ZATVARANJA (Fz) — clamping force (t, kN)

1809
an-ﬁﬁﬂu\ﬂn%
&

Podatci sa centralne linije bazirani na pritisku
ubrizgavanja od 1800 bara _

Osnovni podaci
Sila zabravijivanja  Preénik puza /
ukN umm

1000 40
5000 80
30000 180

on= Celokupno odstupanje y On~500cm3
L F ]

/! Obrazac:

f// % = )
/

/ Ve = Koliéina ubrizgavanja
L09
on-50cm?

1000 2000 L000 e000 10000 20000 |N 40000
Sila zabravljivanja Fc
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SPECIFICNI KAPACITET UBRIZGAVANJA (cm? /kN)

ificni kapacitet predstavlja koli¢nik zapreminskog kapaciteta i sile zatvaranja

W,
A
Fz

4
cm3
kN

s

——

Zakonitost

- o [Fe

L

__Max. kalitina ubriz. €M
Sila zabravljivanja kN

200 400 600 1000 2000 4000 000 10000 20000 KN 40000
Sila zabravljivanja Fc
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MAKSIMALNA POVRSINA OSNOVE ALATA (m?)
Mold-Base Area
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Prosek oko x 27% max.

3 10°

s 8 10° 2 kN ¢ s

Sila zabravljivanja Fc
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MAX. RAZMAK (DAYLIGHT) IZMEDU POKRETNE |
NEPOKRETNE PLOCE U OTVORENOM |
ZATVORENOM POLOZAJU MEHANIZMA

k u zatvorenom polozaju odreduje minimalnu debljinu (visinu) zatvorenog

Standardan opseg
Semin proseino * 15%
Samax proseéno * 15%

Sgmax -18 (poluzni sistemn)
Samin

5 Samax
(Hidrauli¢ni o < Z prosetno
sistem) ; .#”t Kombinovani

sistemn
min

=

740mm

poluzni siste

Zatvoren razmak Sd

,390‘“‘“ ‘ Sd f}‘in

o
6‘50/'

2057

F.« \0.L5
Soe San( 1)

: 6 8 10° 2 « & 8 10° 2 t kNs 8 10°
Sila zabravijivanja Fc




MAKSIMALNI HOD OTVARANJA
Maximum clamp stroke

Max. otvoren razmak

hidraulicne jedinice za
Zabravljivanje

e i se—

Poluzni 1 kombinovani

) /- P
7 tA=l sistemn

Zakonitost

So = SOO(E.—EO-)O'S

-

4 6 8 10000
Sila zabravijivanja Fe




SNAGA GREJACA ZA PLASTIFIKACIJU (Pgr)
Heating capacity

POVRSINA PODA (m?)
Floor space

Ay
Donja granica

Ap~ 18 x A
Zakonitost

A=Ag (TI%)O.?B

A = Zahtevana povréina

Ao = Poznata povrsina za odredenu masinu
Fc = Sila zatvaranja trazene masine

Fco= Sila zatvaranja poznate masine

200 L00 BCO 1CCC 20C0 4000 10000 20000 40000 kN
Sila zatvaranja Fc

Zahtevana povrsina poda (duZina x irina)




Ukupna masa masine (t)
Machine weight

30C
200
: ///
100 // /
80
£z
60
/
L0
Z 30 / i
2 Guﬂnxyl 4
;% 20 - On
£ // L R LL L
(1)
= 10
] P Fe 126
6 (manje od 1000KkN) / (vece od 1000kN)
r Fe 073 ;
Gy = Gmy' ('Fc_n) // /
L/
2 //
1 /
10° 2 L 6 810° 2 L 6 810 2 3 L kN 10°
Sila zatvaranja Fc
Clamping force | Ratio ofweight/ | Ratio of weight/ | Ratio of weight/ | Ratio of weight /
clamping force | clamping force | clamping force clamping force
(standard (high-perform- | (two-platen (tie-bar-less
machines) ance machines) | machines) clamping unit)
[kN] (kg/kN] [kg/kN] (kg/kN] [kg/kN]
250 to 500 4t06.5 6to8 4105 9to 10
up to 1,000 5t06.5 6to8 5to6 9to 10
up to 10,000 6.5t0 8 — 6.5t07.5 —
up to 40,000 8 to 10 — 6.5t07.5 -




