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Moldflow Analysis Report
Part name : Middle Grill
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Options Given By Tool Maker
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Iterations | Details Feed system view
Option 1.0| 2 drops open type
Option 2.0| 4 drops open type
Option 2.1 2 top dr(_)ps open type + 2_ bottom drops
sequential ( Polysmart option)
2 top drops open type + 1 bottom drop
Option 2.2| sequential + 1 bottom drop open ( Polysmart
option)
Option 4 1 centr_e drqp open + 2 outer drops sequential
type with bridge
: 1 centre drop open + 2 outer drops sequential
Option 5 type with bridge at top side
Option 5.1 Option 5_+ added 1more open type drop at
bottom side ( Polysmart option)
Option 5.2| reverse of option 5.1 ( Polysmart option) P —
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Option 1 : 2 Drops Open Type [~ /o @‘
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temperatureis observedupto 6.2 C. So
temperature atweld lineswill be high enough to
fuse flow fronts properly & theseweldlines may

\ notbe structurally weak
L_%' « 3 majorweldlines are observed.
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Option 1 : 2 Drops Open Type
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Maximum pressure required to fill
the part is 128.8 Mpa

Clamp force required is 2250 tonne.

No drop in temperature is observed
& rise in temperature is observed up
to6.2°C.

3 major weld lines are observed &
temperatures are high enough at
weld line.
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Option 2 : 4 Drops Open Type  |..
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Temperature drop observedisupto 107 2C & risein
temperature observedisupto 4.3 = C. So temperature
atweld lines will be high enough to fuse flow fronts

properly & these weld lines may not be structurally
weak
omajorweldlines are observed.
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Option 2 : 4 Drops Open Type
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Maximum pressure required to fill
the part is 95.48 Mpa

Clamp force required is 1843 tonne

Drop in temperature observed is
13.2 ° C & rise in temperature is
observed upto 4.3°C.

5 major weld lines are observed &
temperatures are high enough at
weld line
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Option 2 : 4 Drops Open Type  |..
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Temperature drop observedisupto 107 2C & risein
temperature observedisupto 4.3 = C. So temperature
atweld lines will be high enough to fuse flow fronts

properly & these weld lines may not be structurally
weak
omajorweldlines are observed.
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Option 2.1 : 2 Drops Open Type, P

& 2 bottom drops sequential
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Maximum pressure required to fill
the part is 90.60 Mpa

Clamp force required is 1742 tonne

Drop in temperature observed is 0.2
° C &rise in temperature is observed
upto5.1°C.

3 major weld lines are observed at
middle strip & temperatures are high
enough
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Option 2.2 : 2 Top & 1Bottom Drop Open l:;_,;-':;rF'l nart @‘
Type & 1 Bottom Drop Sequential Type o
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weak

o majorweldlines are observed
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Consultant

Option 2.2 : 2 Top & 1Bottom Drop Open ysm@rt Q\‘
Type & 1 Bottom Drop Sequential Type
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Maximum pressure required to fill
the part is 90.60 Mpa

Clamp force required is 1512 tonne

Drop in temperature observed is 9.5
° C &rise in temperature is observed
upto6.2°C.

5 major weld lines are observed &
temperatures are high enough
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Option 4 : 1 centre drop open type & 2 @‘
outer drops sequential type with bridge
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Crop in temperature observedis9.3°C & risein
temperature observedisupto 6.3 = C. So temperature
atweld lines will be high enough to fuse flow fronts
properly & these weld lines may not be structurally
weak

4 majorweldlines are observed & 8 minorweld lines

are observed due connecting ribs
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Option 4 : 1 centre drop open type & 2 1ol ‘
outer drops sequential type with bridge
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Maximum pressure required to fill
the part is 117.4 Mpa

Clamp force required is 1223 tonne

No drop in temperature is observed
& rise in temperature is observed up
t06.9°C.

4 major weld lines are observed &
temperatures are high enough
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Option 2 : 4 Drops Open Type  |..
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Temperature drop observedisupto 107 2C & risein
temperature observedisupto 4.3 = C. So temperature
atweld lines will be high enough to fuse flow fronts

properly & these weld lines may not be structurally
weak
omajorweldlines are observed.
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Option 5 : 1 centre drop open & 2 outer =
drops sequential type with bridge

Fill tirne |1 !
= 4.326[s] i 1256.07] H=4DP3r995[sSl]mmlllecmn ocation S6v Rkt I
[s1 | y=121.9MPal i
4326 | . | . . .
- e |+ Maximum pressure required to fill
- | the part is 121.9 Mpa
| 75007 :
21 | e Clamp force required is 2287 tonne
e |+ Temperature drop observedis 2° C
1.081 ! i . . .
. | ! & rise in temperature is observed up
| 26,007 :
0.0000 i i to 6.7 ° C.
b0l somet———————————— ||« 4 major weld lines are observed &
i} l 0.0000 5000 10000 1500 2000 2500 3000 : . .
Autodesk 0|l Time[s] b few minor weldines are observed
Temperature ot fow from ] and temperatures are high enough
=2747[C] | 28000 e at weld lines
[C] » = 5.h08[z]
X747 . 2000.0 7| V= 2286, Fltanne]
272k g 1500.0
T ————t t 2704 e
) ~F S T . A 1000.0 7
S P o
1 — | cee—— I8 2
. s00.0 7
266.0

u_x 0 0.0000 T T T T T 1
0

. 00000 000 4000 4500 2000 2500 3000
ﬂﬂ% Scale (1000 mm) n Tirme[s] Slide no 14




........

Option 5.1 :Option 5 + added 1more 6pen %g‘

type drop at bottom side
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No drop intemperature is observed & rise in
temperature observedisupto 54 = C. So temperature
atweld lines will be high enough to fuse flow fronts
properly & these weld lines may not be structurally
weak

weld lines are observed due to connecting ribs at
middle strip only
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Option 5.1 :Option 5 + added 1more open type M‘

drop at bottom sid
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Maximum pressure required to fill
the part is 110.2 Mpa

Clamp force required is 2051 tonne

Temperature drop observed is 0.4 °
C & rise in temperature is observed
upto5.7°C.

4 major weld lines are observed &
few minor weldines are observed
and temperatures are high enough
at weld lines
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Option 5.2 : Reverse Of Option 5 i presiie @‘
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« Nodropintemperature is observed & rise in
temperature observedisupto 5.2 = C. So temperature
, atweld lines will be high enough to fuse flow fronts
............... Scabe (1000 ) properly & these weld lines may not be structurally
weak
« weldlines are observed due to connecting ribs.
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Option 5.1 :Option 5 + added 1more ope/r\i\' type w‘
drop at bottom side
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Maximum pressure required to fill
the part is 111.8 Mpa

Clamp force required is 2142 tonne

Temperature drop observed is 0.4 °
C & rise in temperature is observed
upto5.2°C.

4 major weld lines are observed &
few minor weldines are observed
and temperatures are high enough
at weld lines
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Summary

Certified
sultant

Maximum T d t
s.no [lterations |Details Feed system view pressure required erlr:;:_ rop a
to fill part weldiine
1 Option 1.0(2 drops open type 2249 tonne Only temperature
S G ————— rise is observed
2 Cption 2.0 [4 drops open type w 18429 tanne  |10.7 deg C
2 top drops open type
3 Option 2.1 [+ 2 bottom drops 1741.6 tonne C.lnlg.r. temperature
sequential rise is observed
2 top drops open type
4 |Option 2.2|*1 bottom drop 91.24 Mpa 1504.8 tonne |42 deg C
sequential  + 1 w
bottom drop open
1 centre drop open +
. 2 outer drops
bridge
1 centre drop open +
. 2 outer drops
5 Option 5 cequential type with w 121.9 Mpa 16 deg C
bridge
7 Option 5.1 [1rmoare open type 1102 Mpa 2050 tonne 2h P
; rise is observed
drop at bottom side
8 |Option 52 |reverse of aptin 5.1 W 1118 Mpa 2149 4 tonne | oY temperature
rise is observed

Slide no 19



Fe)rfectio

Conclusions :
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*  Maximum pressure required to fill the part is ranging from 90Mpa -129Mpa with above options.
» Clamp force required is ranging from 1222 tonne to 2287 tonne with above options.

»  Temperature drop observed at weldines are less than 20 °C.

» Temperature drop observed in part during filling are less than 20 © C.

» Toreduce required pressure & clamp tonnage further iterations are needed by adding 2 more sequential
hot drops

i.e Total 4+2 drops finalized and further iterations are carried out. (refer next slides for details of final
optimized study)
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2 open type hot drops at centre & 4 sequential hot drops e i

Final optimized study by Polysmart
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«  Modropintemperature is observed &risein
temperature observedisuptod 3°C Sotemperature

0000 atweld lineswill be high enough to fuse flow fronts
L properly &theseweldlines may notbe structurally
o wiaalk
Autodesk" - - : ©+  Mostofthe majorweldines are reduced
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Final optimized study
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Maximum pressure required to fill the part is
76.95 Mpa

Clamp force required is 977.4 tonne

Temperature drop observed is 0.8 ° C & rise in
temperature is observed up to 4.4 ° C.

Most of maior weldines are reduced.
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