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NGHIEN CUPU THIET KE, CHE TAO KHUON EP DA CO,
DANG VIEN NEN

RESEARCH DESIGN, MANUFACTURING OF MOLDS TO MAKING CO, ICE

Phiing Xuén Son
Trudng Dai hoc Céng nghiép 11a Néi
TOM TAT

Bai bdo nay, trink bay cdc két qud nghién citu tink todn thiét ké kkuon tgo dd CO, dang vién,
cho phép lam tang chdt ltigng dd, ting ndng sudt va gidm gid thanh sin phdm dd CO,

Tit khoa: CO, ice; Khudn; Nang sudt; Chdt higng; Gid thanh.

ABSTRACT

This paper presents the research results generated design calculations mold to making CO, tablets
of stone increases the quality, increase productivity and reduce product cost of CO, ice.

Keywords: CO,jice; Mold; Productivity; Quality; Price.

L. DAT VAN PE

Trong qua trinh tinh todn thiét ké, ché tao mdy sin xudt d4 CO, (d4 khé) quan trong nhat 12
tinh toén buéng phun tuyét, tinh todn b¢ khuon ép dd lam viéc trong dicu kién luc ép tc dong lén
khudn tao d4 rt 16n, lam viéc trong diéu kién nhiét d6 4m sau {-79,5°C). Nghién cltu 16i uu hda vé
vat liéu, ing sudt, hinh dang 16 khuon. . cita bg khuén, gép phédn nang cao ning sudt, chit higng clia
4 CO,

Cong sudt mdy tinh toan thiét ké& 80 120 kg/gid; Hiéu sudt tac da 3kg long duge 1kg da CO,.

D4 CO, vién nén: Dudng kinh 3; 6; 10; 15mm ting vdi chiéu dai 16 khuon I{mm). Khéi higng
riéng clia & pco, = 160 kg/m’ = 16.107 kg/mm’. 38
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Béng I: Quan hé duéng kink va chiéu dai 16 khuén

d (mm)
1 (mm)

2. TINH TOAN CAC THONG SO LAM VIEC CUA KHUON TAO DA
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2.1. Luta chon vit ligu ché tao khuon

€6 nhién gidi phdp chon vit liéu nhu thép inox 304, hop kim nhém, ché tao bang thép
SKD!1 (nhiét luyén va mac rom); Hop kim dong.v.v...ching toi thiy rang, vdi diéu kién lam viéc
4m sdu, chit mai mon v khong bi 6xi hda, ching téi chon vit liéu 1a hop kim nhém 7075 ¢6 thanh
phén hoa hoc va diic tinh co hoc nhu trong bdng 1.2.

Bang I: Hp kim va thanh phdn kod hoc

Thanh phﬁhoé hoc(%)
HOP 0, V.| | Thinh phan | Thask
KfM Si Fe Cu Mn | Mg Cr n Ga, Ti khic phin
) Zr FTi _ khac
[ ! [ | Riéag | Tong
+Ti N
040 | 050 | 1210 030 [2110 5110 2| 020 | 005 | 015 | Phn
AT075 0.25 e
mex. | mex. | 2.0 | max. | 29 6.1 max. | max. | max. | conlai
- 0.28 max. —
Biing 2: Dic tinkh cd hoc
Do bén —
s . P Dj cang Strc bén
S hop kim y
ohep Biamg | pe Ay mun) | kelmm? kglimm? Db gifn % |
[ (/mm?) (N/imm?)
55 (539) min .
| 65-13 | 55(539)mmn ‘4‘; (jtg}) mia. 9 min.
>13-25 | 5430 min | 5 (TDME | 7 pin.
>25-50 53.5 (525) @elmin. | g\ in
| A7075P T651 >50-60 min 45 (441) min. 5 min.
> 60- 80 50.5 (495) 33 (422) min. 5 min.
>80-90 min 1(402) min. 5 mmin.
‘ >90-100 | 50 (490ymin | 2 G368 3 min.
47 (461) min mia- _

Chiéu ddy khuon ¢o 3 loai: Khudn dé 15mm la 80mm; khudn 3, 6...1a 40mm.

2.2, Thoi gian mét hanh trinh ép d4

T=T,  T,+T, =35+35+1=8(s)= 0,133 phur,

28
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= 1 = ghik/ph

$4 ha s1g ap b w1
6 hanh trinh ép trong mot phit: K lver

2.3. Duong kinh 15 xi lanh ép D (mm)
V6iD = 4d; Chond -+ 152 D = 4.15 = 60mm. Chon D = 80mm.
2.4. Khéi lugng dd trong mot ldn ép

_ N 267_
m= ~= =
K 8

0,3 ke/htk

2.5. Tinh s6 16 khudn z (16)

gmsmar
e

=
R ke e 4SO

Einth 1: B6 tri 16 khudn lam dé kigu huéng tam (khuon d = 15mm)

Taco:No = ZK.pas. 7. -1 (kefph)
Trong dé:

N_: Céng suft clia mdy tao da (kg/ph); k:$4 lin ép ctia piston trong 1 phut (htk/ph) (trong
qué trinh 1m viéc én diph); m: Khéilugng d4 114n ép (kg/htk); z: 86 16 khuon; p: Khéi lugng riéng
cha da CO, (kg/mm’); d: Duidng kénh vién d4 (dudng kinh 16 khuén) (mm); I: Chiéu dai 16 khuén
(chiéu day khuon) (mm).

4Ny

T dd, tacd: Z= m

(18)
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Bing 3: Quan hé 3618 v dudng kinh khudn

d (mm) 3 6 10 15
1 (mm) 40 40 80 80
z (13) 590 74 27 12

Cich sip xép 16 khuén: Tao dang vong tron hudng tim va so le nhau gifta céc bang Néw Z i
chin cic 1B b trf d6i xving qua thm, Z 1& cac 18 461 xing nhau qua tam vi c6 mot 16 qua tam khuén, -
Do d6, 56 16 trén khuén thifc t€ con phu thude vao cac sap xép. Khi thiét ké khuon thyc véikhodnd
= 15mm,z = 1214. Tuy nhién, véi khuon d = 3mm 8 16 trén khudn c6 sy thay d6i nhién, z = 3%
16.

2.6, Thé tich tuyét mot 1an ép
V=1V, (mm¥/ntk); (hiéu sudt tao da tif tuyétn = 3)

. _ a? _ 157 _ 5 3
Tace:V, = nmlZ < 3.m.7m.80.12 = 5.10° mm3/htk

Vi hé s8 tao tuyét cla mdy thiét k& 2,5-3 kg khi dugc 1kg da. iy, thé tich khi
v,= 2,5Vt = 2,5.5.10°%= 125.10* mm?*/htk.

Ta ciing xéc dinh dvigc luu higng khiQ = kVk = 8.125.104 mm®ph = 0,01 m*/ph.
Tatu lugng Q 14 co s6 d€ tinh todn va lya chon van dién tii céia budng phun khi méy tao da.

3. KIEM NGHIEM BEN BIEU KIEN LAM VIEC CAC CHI TIET CHINH CUA MAY TAO DA
co
2

Cécban vé cic chi tiét, cum chi tiét clia may duge thiét ké bing phéin mém thiét k€ inventor 2014.
Tinh todn va kim nghiém lai diéu kién bén chia vit liéu véi céc chi tiét da duoc thiét ké theo cic
dudng kich 43 tinh todn. Viéc kiém nghiém bén chia chi tiét vi kiém nghiém qud trinh lam viéc ciia
khudn bing phin mém Ansys.

Hinh 2: Phén tich kiém bén cho chi hiét tao dd vién.
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Biing 4: Két qud phdn tich chi tiét khudn tae dé vién

: Minimum Maximum Equivalent Total
Object Ne ¢
4 ane Principal Stress | Shear Stress Stress Nortnal Stress Deformation
State Solved
Scope
Scoping Meth- Geometry Selection
od
Geomelry All Bodies
Definition
. . Eguivalent
Minimum Maximum Total
T A
ype Principal Stress |  Shear Stress (va;m]lfsses) Normal Stress Deformation
By Time
Display Time Last
Calculate Time e
History ES
Identifier
Suppressed No
Orientation X Axis
Coordinate G!ob_al
Systom Coordinate
s System
Integration Point Results
Display
4
Option Average.
Results
Minimum _5'57;6:-'-007 8.2476e-003 Pa | 1.4325e-002 Pa >1‘9525:+007 0.m
Maximm | 175374007 | 2745265007 | 49471ev007 2140264007 | 4 oo e
Pg Pa Pa Pa
Minimum .
Solid
Qceurs On o
Maximum .
lid
Occurs On Soli
Information
Time ls
Load Step 1
Substep 1
Tteration 1
Number
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7 Tanien

Bdng 5+ Thong tn tink todn chay md phing

. ' Siress Drrectional | . .
Object Name \ oy | Deformanan | e T !
State ____ Solvdd -
__Scope ]

- Gﬁe(ﬂe{gﬁeltﬂioﬂi__ _

_______ AlBodies

__ Definition__ .

‘ Directional ‘
_ Deformation )

Stress Intensity

Time __
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Display Time Il Last — g ]
Calcnlate Time History Yes J
Ldentifier ]
_ Swpresed | No
Orientation X Axis o
Coordinate System J Globgl Vggdjnalc B

Integration Point Results

[ Display Option _||_ Averaged || I _Averaged |

! ] Results _ !

‘} Minimum |P-°4§j"*m H 57001007 m 1 1.6495¢-002 Fa

‘~ Maximum | 5’492“007 H 7.64376-006 m ‘ 5.4083¢+007 Pa

[ Minimum Ocours On_| Solid ]

I Maximum Occurs On ‘ Solid

| Information

‘ Time 15 ) B

i Load Step 1

| Substep L]

[”_Tieration Number 1 ]
u

Hurh 7. Hiwomg bién dang cho chi t1ét 120 dd vidn
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Nhan xét:

- Tit biéu 46 vi cac bang phén tich ta nhan théy ring, Ung xuft min- max ciia chi tiét déu nho
hon gisi han bén cho phép. B bién dang 2.5x10* mm khong dnh hudng dén kha ning lam viéc clia
chi tiét.

_ Chi tiét khudn hoan toan dam bao vi d4p tng dugc diéu kién bén lam viéc.

4. CHF TAO BO KHUON TAO DA VIEN
Trong qud trinh nghién eifu, ching tbi da gia cong ché taa thanh cong céc bd khudn tao di

nh trén Winh 8. Do c6 nhiéu loai d4 dugc st dung trong thyc t€ tiy thude vio nhu cdu, sé ¢o nhifu
méy va dang khudn tao da khac nhau (16 khudn).

»

Finh & Cdc logi khudn ép dd vién: Khuon dudng kinh 3mm (a); Khuon 9mm (b), 15mm {c)

Khuén dé 3mm hinh 8.a, ddoc sit dung nhiéu nhit va thudng xuyén, Do d6, khong thé thiéu
duoc bd khuén nay khi mua méy.

5. KET LUAN

P& dam bao t6i un héa cac thong s6 ciia Khudn tao d4, phai nghién cltu Tua chon vét liéu phit
hgp (hop kim nhom 7075), 56 16 khudn, céc b tri 16 khuon, mo phong kiém tra dng suét, bién dang
vA phan bé luc tac donglén bé mat lam vigc ciia khuén cho phép tudi tho khudn cao nhit. %

Ngiy nhan bai: 12/4/2016
Ngay phan bién: 10/5/2016
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