
NGHieNCLCU-TRAOOOl 

\JNGHIEN CLPU THiei K ,̂ CHE TAO KHUON EP DA CO^ 

DANG VIEN NEN 

RESEARCH DESIGN, MANUFACTURING OF MOLDS TO MAKING CO^ ICE 

Phung Xuto Sun 
TrUdng Dai hpc Cdng nghiep Ha Ndi 

Bdi bdo ndy, trmh bay cdc ket qud nghien cilu tinh todn thiet kl khudn tao da CO^ dang viln, 
cho phep lam tdng chat liidng da, tdng ndng sudtvd gidm gid thdnh sdn phdm dd CO^ 

TU khda: CO^ ice; Khudn; Ndng sudt; Chat liidng; Gid thdnh. 

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 ofCQ^ ice. 

Keywords: COJce; Mold; Productivity; Quality; Price. 

l.DATVANDE 

Trong qua trmh tmh toan thilt kl, che tao may san xuat da CO, (da khd) quan trpng nhat la 
tmh loan buong phun tayet, tinh toan bd khudn ep da lam viec trong dieu kiln lUc ep tac ddng lin 
khudn tao da rat ldn, lam vile trong dilu kien nhilt dp am sau (-79,5°C). Nghien cflu tdi flu hda ve 
vat Meu, flng suat, hhih dang Id khudn...cua bd khudn, gdp phan nang cao nang suat, chat Iflpng cua 
da CO,. 

Cdng suat may tinh toan thilt ke: 80 -120 kg/gid; Hieu suat tao da 3kg ldng dupe 1kg da CO,. 

Da CO viln nen: Dudng kinh 3; 6; 10; 15mm flng vdi chieu dai Id khudn l(mm). Khdi Iflpng 
rieng cua da pco, = 160 kg/m' s 16.10' kg/mm'. •• 
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NGHIEN CLfU - TRAO P6l 

1; Quan hi dUdngkinh vd chilu ddi lo khudn 

d(mm) 

l (mm) 80 

2. TiNH TOAN CAC THONG SO L A M V I E C CUA KHUON TAO D A 

2.1. LUa chon vat lieu che tao khudn 

Cd nhieu giJi phap chon vat lieu nhu thep inox 304, hpp kim nhdm, chi tao b&ng thep 

SKDU (nhilt luyen va mac rdm); Hpp kim ddng.v.v.. .chung tdi thSy ring, vdi dieu kiln lam viec 

am sau, chiu mai mdn va khdng hi dxi hda, chung tdi chpn vat lilu la hpp kim nhdm 7075 cd thanh 

phan hda hpc va dac tinh cP hpc nhU trpng bang 1.2. 

Bdng 1: Hdp kim vd thdnh phdn hod hoc 

HOP 
KIM 

A7075 

Thiiiih Dhan hoa hpc(%) 

Si 

0.40 
max. 

Fe 

0.50 
max. 

Cu 

1.2 to 
2.0 

IMn 

0.30 
max. 

Mg 

2.1 to 
2.9 

Cr 

0.18 
to 

0.28 

Zn 

5.1 to 
6.1 

Zl', V, 
Ga, 

Zr+Ti 

Zr+Ti 
0.25 
max. 

Ti 

0.20 
max. 

Thanh phan 
khac 

Rilng 

0.05 
max. 

Tdng 

0.15 
max. 

Thanh 
phan 
khac 

Phfa 
cdn lai 

Bang 2: Ddc tinh cd hoc 

So hop kim 

A7075P 

©6 cirng 

T651 

Tin ben j 

Do day (mm) 

6.5 - 13 
> 1 3 - 2 3 
> 2 3 - 5 0 
> 3 0 - 6 0 
> 6 0 - 8 0 
> 8 0 - 9 0 
> 9 0 - 1 0 0 

D6 cang 
kgf/iiun^ 
(N/mm^) 

33 (339) mm 
53 (539) mm 
54 (330) min 

53.5 (323) 
min 

30.5 (493) 
min 

30 (490) min 
47 (461) min 

Sue ben 
kgf/inm^ 
(N/inm^) 

47 (461) min. 
48 (471) min. 
47 (461) min. 
43 (441) nun. 
43 (422) min. 
41 (402) min. 

37.3 (368) 
min 

Do gian % 

9 min. 
7 min. 
6 min. 
5 min. 
5 min. 
3 min. 
3 min. 

Chi^u day khuon co 3 loai: Khuon da 15mm la 80mm;khu6n 3, 6...la40mm. 

2.2. Ihofi gian m6t hanh trinh ep da 

T = T, + T , + T , = 3,5 + 3,5 + 1 = 8 (s) - 0,133 phut. 
dl ve phun \ i i r 
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NGHIEN CLfU - TRAO PQl 

2.3. Diudng kinh Id xi lanh ep D (mm) 

Vcii D > 4d; Chon d -)- 15> D > 4.15 = 60mm. Chon D = 80mm. 

2.4. Khoi liidng da trong m6t 1 ^ ep 

2.5. Tinh so 16 khuon z (Id) 

Hmh 1: Bd tri 16 khuon Idm dd kieu hUdng tdm (khuon d ^ 15mm) 

Tacd:N„,= Z.K.paa. 71-- . / (kg/ph) 

Trong dd: 

N^: Cdng suat cda may tao da (kglph); k:Sd lan ep cua piston trong 1 phut (htk/ph) (trong 
qua trinhlam vile dn dinh); m: Khdi lupng da 1 Ian lp (kg/htk); z: Sd Id khudn; p: Khdi lupng rieng 
cua da CO (kg/mm'); d: DUdng kinh viln da (dudng kinh Id khudn) (mm); 1: Chilu dai Id khudn 
(chieu day khudn) (mm). 

TUdd, tacd: Z = K.pji.i.dM 
(18) 
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NGHIEN Cl iu-TRAODGI f 
Bdng 3: Quan hi sd 16 vd dudng kinh khuon 

d(mm) 

I (mm) 

z{\&) 590 

40 

74 

Cach sip xep 16 khudn: Tao dang vdng trdn hudng tam va so le nhau gifla cac hang.Nlu 2. : 

chin cac Id bd tri ddi xUng qua tam, Z le cac 16 ddi xUng nhau qua tam va co mdt lo qua tam khuon^ 

Do dd sd 16 tren khudn thUc t l cdn phu thupc vao cac sap xip. Khi thiet ke khuon thUc vdi khuon d 

= 15mm, z = 1216. Tuy nhiln, vdi khudn d = 3mm sd Id tren khudn cd sU thay doi nhieu, z = 394 

Id. 

2.6. The tich tuyet mot Mn ep 

V = q. Vj, (mmVhtk); (hieu suat tao da tfl tuylt r| = 3) 

Tacd:V, = T i T i / Z - = 3.71.11.80.12 — = S. lO'mm^/htk 
1 1 4 4 

Vdi he sd tap tuylt cua may thilt k l 2,5-3 kg khi dupe Ik^ da. Vay, th i tich khi 

V = 2,5.Vt= 2,5.5.10== 125.10''mm'/htk. 

Ta cung xac dinh dupe luu lupng khi Q = k.Vk= 8.125.104 mm=/ph = 0,01 m > h . 

Luu lupng Q la cP sd de tinh toan va lUa chpn van dien tfl cua budng phun khi may tao da. 

3. KIEM NGHIEM BEN DIEU KIEN L A M VIEC CAC CHI TIET CHiNH CUA M A Y TAG DA 

COj, 

Cac ban ve cac chi tilt, cum chi tilt cua may dUpc thiet kibang phan mim thilt ke mventpr 2014 
Tinh toan va kilm nghiem lai dieu kiln ben cua vat heu vdi cac chi tiet da dUpc thilt k l theo cac 
dudng kich da tinh toan. Vile kiem nghilm ben cua chi tilt va kilm nghilm qua trinh lam viec cda 
khudn bang phan mem Ansys. 

Hinh 2: Phan tich kiem hin cho chi tilt tao dd vien. 
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Bang 4: Kit qud phdn tich chi tiit khuon tao dd vien 

Object Name 

State 

Minimum 
Principal Stress 

Maximum 
Shear Stress 

Equivalent 
Stress 

Normal Stress 
Total 

Deformation 

Solved 

Scope 

Scoping Meth
od 

Geometry 

Geometry Selection 

All Bodies 

Definition 

Type 

By 
Display Time 

Calculate Time 
History 

Identifier 

Suppressed 

Orientation 

Coordinate 
System 

Minimum 
Principal Stress 

Maximum 
Shear Stress 

Equivalent 
(von-Mises) 

Stress 
Normal Stress 

Total 
Deformation 

Time 

Last 

Yes 

No 

X Axis 

Global 
Coordinate 

System 

Integration Point Results 

Display 
Option 

Averaged 

Results 

Minimum 

Maximum 

Minimum 
Occurs On 

Maximum 
Occurs On 

-5.5766e+007 
Pa 

L7537e+007 
Pa 

8.2476e-003 Pa 

2.7492e+007 
Pa 

L4325e-002Pa 

4.947le+007 
Pa 

-L9595e+007 
Pa 

2.1402e+007 
Pa 

0. m 

2.8666e-005m 

Solid 

Solid 

Information 

Time 

Load Step 

Substep 

Iteration 
Number 

l . s 

1 

1 

1 
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Bang 5-Thong tm tinh toan chay mi phdng 

Object Name ; 

State 
— 

Scoping Method 

T5-pe 

Bv 

litienjit}' 

_ 

Stress 
Intensitv' 

-
Direaianal \ 

Defonnctiion \ 

' ^ 1 

Srrasi Imemin- 2 

Solved 1 

Scope . 1 
GeometT:' Selection 1 

All Bodies 

Definition J 

Directional 
Deformation 

Stiess IntensiP:' 

Time J 
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NGHIEN CLfU - T R A O D O I 

1 Display Time || Last 1 
Calculate Time HistoryJI Yes 1 

Identifier || 

Suppressed || No 
1 
i 

[ Qrienfation || 1| XAsis 11 1 

Coordinale System 
Global Coordinate 

System 

1 Int^ration Point Results 1 

1 Display Option || Averased Jl Averased I 

I Results 1 

Jkfinimum 

Maximiffli 

1.6495e-002 
Pa 

5.4983e+007 
Pa 

-5.7C(21e-007 m 

7.6437e-006 m 

L5495e-002 Pa 

5.4983e+O07 Pa 

1 Minimum Occurs On 11 Solid 1 

1 Maximum Occurs On J1 Solid 
1 Information 

1 
1 

1 Time |l I s 1 

1 Load Step ]| 1 

1 Substep 11 1 

1 Iteration Number H 1 
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Nhdn xet: 

-Titbiluddva cac btogphan tich ta nhto thayrlng,dngxuamm-max cua chi tilt dlun^^^ 
hdngdihanblnchophep.Ddbilndang2.5xlO'mmkhdng4nhhUdngdlnkhananglamvieccua 

""''- Chi tilt khudn hoan toan dam bao va dap Ung dUpe dieu kiln bin lam vile. 

4. CHE TAG BO KHUON TAO DA VIEN 

Trpng qua trmh nghien cdu, chung tdi da gia cdng ehl tap thanh cdng cac bd khudn tao da 
nhu trln h-nl 8. Do cd nhilu loai da dupc sfl dung trpng thUc te tuy thupc vap nhu cau, se co nhieu 
may va dang khudn tao da khac nhau (16 Ichudn). 

• H * 
mnh 8; Cdc loai khudn cp dd viin: Khudn dudng kinh 3mm (a); Khudn 9mm (b),lSmm (c) 

Khudn da 3mm hhih 8.a, dupe sfl dung nhilu nhft va thudng xuyln. Do dd. khdng thi thilu 

dupe bd khudn nay khi mua may. 

5. KET LUAN 

Dl dam bip tdi uu hda cac thdng sd cua khudn tao da, ph« nghien cflu lUa chPn-at Ujn phu 
hPp (hop khn nhdm 7075), sd 16 khudn, cac bd tri Id khudn, md phong kiem tra Ung suat b en dang 
va phan bd lUc tac ddng len be mat lam viec cua khudn cho phep tuoi thp khupn cap nhat. v 
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