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NGHIEN ClPU ANH HWWONG CUA MOT SO THONG SO CONG
NGHE BEN PO MON CUA VIT EP TRONG MAY EP MUN CUA

RESERCH ON EFFECT OF SOME TECHNOLOGY PARAMETER TO
PRESSURE SCREW’S WEAR IN SAWDUST PRESS MACHINE

D6 Quang Hung, TS. Nguyén Tuin Linh
Truong Dai hoc Cong nghiép Ha Noi

TOM TAT

Trong ddy chuyén san xudt than khong khoi, may ép lam nhiém vu tao ra cdc thanh ciii ép tir
mim cuea, vo chdu, déam bdo ... Vit ép la chi tiét quan trong diing trong may ép mim cua dimg dé vén
chuyén va nén nguyén liéu trong buong ép. Do ma sdt véi nguyén liéu o nhiét d¢ va ap sudt cao sé
lam chi tiét vit ép bj mon rat nhanh (khodng 50 dén 60 gio'lam viéc sé phai thay vit ép). Do vy, viéc
nghién ciru anh huong cia cac thong s6 cong nghé dén a6 mon cuia vit ép sé giup lua chon duge bé

théng s6 cong nghé phit hop dé giam mon, tang thoi gian lam viéc cho vit ép.
Tuw khoa: Vit ép; May ép mun cwa; Mon,; Nhiét dg, A'p sudt.
ABSTRACT

In the production line of smokeless coal, the sawdust press machine's task is pressing

sawdust, rice husk, shavings ... to briquetting. Pressed screw plays an important role in pellet mill
Jor conveying and compressing raw materials in the press chamber . Dye to friction with materials
at high temperatures and pressures, screw parts are worn very fast (screw press will be normally
replaced from 50 to 60 working hours) .Therefore, the study of the influence of technological
specifications to screw erosion will support us to select the appropriate parameters, from which

reducing wear and increasing working time for pressed screws.

Keywords: Pressed screw; Sawdust press machine; Wear: Temperature, Pressure.
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1. DAT VAN BE

Hién nay, than khong khoi duoc san
xudt tir ngudn nguyén lidéu phé thai nhu mun
cua, vo chau, dim bao ngay cang dugc su
dung rong rai do nhiét luong cao, than khong
tao thanh khoi khi s dung va déc biét 1a tn
dung ngudn phé thai tir cong nghiép gd dé tao
ra ngudn ning lugng tai tao gitip 1m trong sach
moi truong.

Trong day truyén cong nghé san xudt
than khong khoi, co giai doan dung may ép dé
tao ra thanh cui ép (hodc vién nén). Trong do,
chi tiét vit ép 1 chi tiét quan trong, chitc ning
cua né 14 van chuyén va ¢ép nguyén liéu trong
budng ép. Do ma st v6i nguyén liéu & nhiét do
va ap sudt cao s& 1am chi tiét vit ép bi mon rét
nhanh (khoang 50 dén 60 gid 1am viéc s& phai
thay vit ép). Hién tai, 0 Viét Nam va trén thé
gioi co rat it cac nghién ctru vé anh huong cua
cac thong s6 dén kha ning lam viéc cua cac loai
vit ¢p noi chung va vit diing trong may ép mun
cua no1 riéng. Trong cong trinh nghién ctru [1],
tac gia MATUS Milo§ da nghién ctiu va dua
ra mot s6 bién dang phu hop dung dé ché tao
vit €ép trong may ép mun cua. Trong cong trinh
nghién ctru [3] tac gid Krizan Peter va Svatek
Michal da dua ra anh huong coa mot s6 thong
5O (nhiét d, do am nguyén ligu dau vao, ap
suét ép, do 16n cua hat nguyén heu) dén mat
d6 nén cua san pham mun cua tir gd thong. Do
vay, vige ngh1en ctru anh huong cua cac thong
s6 cong nghé dén do mon cua vit ép s& gitp lua
chon dugc bé thong s6 cong nghé phu hop dé
giam mon, tang thoi gian 1am viée cho vit ép.

2. TRANG THIET BI THi NGHIEM
2.1. Théng s6 may ép miin cura

Cong suat dong co: P, =22 kW;

SH vong quay cua dong co: n, = 1450
vg/ph;

Bo truyén dai voi cac cép ty s6 truyén:
u=2,u=225vau=3;

Ap suit nen tdi da: P,..

Nang suat: 220 kg/h;

Ty trong: 1,2 tAn/m’;

Nhiét d6 16n nhét trong khudn: 280°C.

=200 Mpa;

2.2. Nguyén ly lam viéc

Hinh 1. Nguyén ly ép cua may ép mun cua [1]:
(1- Vit dan; 2- Vit ép; 3 — Buong ép; 4 — Khuon)

Khi nguyén liéu (mun cua, dim bao,
vo chiu...) qua phdu nap liéu duoc din vao
phén khe hé, mét s6 bude ren (vit dan 1) s& lam
nhiém vu chuyén nguyén liéu dén phan ren ép
(vitép 2, bao gdm 3 budc ren), tai phan ren nay
nguyén liéu s& duoc ép dudi ap suat va nhiét do
cao dé tao lién két, sau do dugce dun qua khuodn
4 dé tao hinh thanh céc thanh cui ép (hodc vién
nén).

2.3. Can dién tir

Can dién tir dung dé can khéi lugng cua
chi tiét trude va sau khi lam vigc dé tinh lugng
mon. Cac thong sd ctia can nhu sau:

Ky hiéu: JCL- 15k.

Dai do: 15 kg.
Sai s0: 0,5¢.
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Hinh 2. Can dién tir Javeder

3. XAY DUNG MO HINH TOAN HQC

Qua khao sat diéu kién 1am viée thuc té
clia cac may ép mun cua thay ring cic théng sé
anh huong chinh dén d6 mon cuia vit ép 1a nhiét
do (T), toc d quay ciia vit ép (n) va ty trong
ctia nguyén lidu dau vao (y). Cac théng sb con
lai khong xét dén duoc coi 1 cac théng nhiéu.
Nhur vy, ta c6 thé xdy dung dugc ham quan hé
nhu sau:

U=fT,n,y) (3.1)

Bdng 3.1. Piéu kién thi nghiém:

Cac mire N
) M M Khoing
Yéu th Yl Mie | VU pibn
trén o 56 0 dudi thién
+1 -1
Nhiét do
ép, T (°C) 280 240 200 40
Téc do
quay cua
vit ép, n 145 135 125 10
(vong/phut)
Ty trong
cua nguyeén
lidu, v 180 135 90 45
(kg/m’)

C]?(_)n phuong E}n mo hinh héa béac 1 rat
gon, 3 bien (3 nhan t0), m&i nhan 5 thay déi
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theo 2 mirc. Nhu viy, sé thi nghiém can thuc
hién Ia N = 2° = 8 thi nghiém, [2].

M6 hinh to4n hoc béc 1 rit gon c6 dang:
y=btbx, +hK+ b,x, (3.2)

Trong do:
X, lalogarit co sg") e cua r}hiét do ép, T;
X, la logarit co s e cta toc dd quay cua
vit ép, n;
_ X,- Logarit co s6 e clia ty trong nguyén
liéu dau vao, y;
y - Logarit co sb e ctia ham do mon, U.

Hoic c6 thé viét dusi dang ma trn nhu sau;

[X].[BI=[Y] (3.3)
Hay [XT].[X].[B]=[X"].[Y] (3.4)
bat [M] = [X"].[X], suy ra nghiém cta
hé la:
[BI=[M]. [XT].[Y] (3.5)
Trong do:
[1 5,298 4,828 4,500 | 1,386 |
1 5,635 4,828 4,500 1,609
1 5,298 4,977 4,500 1,872
1 5,635 4,977 4,500 2,079
X=11 5,298 4,828 5,193 1: Y=|1,609
1 5,635 4,828 5,193 1,792
1 5298 4,977 5,193 2,015
[1 5,635 4,977 5,193 | 2,197 |

X 1a ma trin cua In(T), In(n) va In(y)
theo bang thuc nghiém 2.

Y la ma trén cua In(U) theo bang thuc
nghiém 2, d6 mon U dwoc do trong thoi gian 1a
16 gio lam viéc.
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Bang 3.2. Bang quy hoach cdc théng sé thuc nghiém:

Théng s6 diu vao
STT Bién mi héa Bién thl_: nghiém (Igj) Ln(T) | Ln(n) | Loy | La(w)
X | X | X | X Te o kg:'{m3
1 +1 oJ -1 5 200 | 125 | 90 4,0 | 5298 | 4828 | 4,500 | 1,386
2 +1 +1 -1 -1 280 | 125 | 90 50 | 5,635 | 4,828 | 4,500 | 1,609
3 +l -1 +1 -1 200 | 145 | 90 6,5 | 5,298 | 4,977 | 4,500 | 1,872
4 +1 #] +1 -1 280 | 145 | 90 8,0 |5,635|4,977 [ 4,500 | 2,079
5 +1 <1 < +1 | 200 | 125 | 180 | 5,0 |5,298 | 4,828 |5,193 ] 1,609
6 +1 +1 -1 +1 | 280 | 125 | 180 | 6,0 |5,635 4,828 |5,193] 1,792
7 +1 -1 +1 +1 | 200 | 145 | 180 | 7,5 | 5,298 | 4,977 | 5,193 | 2,015
8 +1 +1 +1 +1 | 280 | 145 | 180 | 9,0 | 5,635 4,977 5,193 2,197

Str dung phan mém MATLAB lap trinh
va tinh toan céc két qua nhu sau:

Ma tréin chuyén vi X" cta X 1a:

1 1 1 1 1 1 1 1
5.298 5635 5298 5635 5298 5.635 5298 5,635
4,828 4828 4977 4,977 4,828 4.828 4977 4,977
4,500 4,500 4,500 4,500 5,193 5,193 5,193 5,193

XT=

[8.0000 43,7320
43,7320 239,2881
39,2200 214,3961
38,7720 211,9471

39,2200
2143961
1923205
190,0797

38.7720
211.9471
190,0797
188.8690

M=XT*X=

[697,4344
~24,0669
-110.4117
| -5,0458

-24,0669 -110,4117 -5,0458
4,4026 -0,0000  -0,0000
-0,0000 22,5215 -0,0000
-0,0000 -0.0000 1,0411

M 1=inv(M)=

-20,058
0,8546
3,0537
0,2980

Do d6: [B]=[M"]. [XT].[Y] =

M6 hinh toan hoc:

y,=-20.0575 +0.8546x, +3.0537x, +0.2980x, (3.6)
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Hodc co thé viét dudi dang ham so6 mii
nhu sau:

U - e-20.0575 TO.SSMJ n 3.0537 .},0.2980

(3.7)

Daénh gia tinh phu hgp cua phuong trinh
hoi quy:

Danh gia tinh pht hop cua phuong trinh
hoi quy la danh gia mé hinh thu dwoc mé ta thi
nghiém dung hay chua.

St dung chuan Fisher dé so sanh:

Fyn < Fpr. B K, k)

tinh bing

(3.8)

Trong do:

kl=N—n- 1; k,=N(m- 1);

N: S0 thi nghiém (N = 8);

n: S6 nhan t6 anh huong 1én két qua thi
nghiém (n = 3);

m: S6 lan 13p lai cua thi nghiém (m = 3).

Do do: k =4, k,=16

82
Flinhz ;l (39) =
Sth
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Phuong sai tuong thich:

N
¥ o) 3.10
S Ig(yl 7. (.10)

Phuong sai tai hién:

— >Ny, - T G.11)

I) i=l j=1

S, _Z N(m

i=1

Trong do:

9, : Két qua thuc nghiém thr i tinh theo
phuong trinh hdi quy.

¥,: Gia tri trung binh ciia m l4n thi
nghiém trong thi nghiém thir i.

y,: Gid tri cuia thi nghiém thir i trong lan
lap lai thu j.

V. —9,: Sai sb giira 1y thuyét va thuc
nghiém o thi nghiém thi i.

Vi cac két qua theo bang thuc nghiém
2 va phuong trinh hoi quy (7) ta cé:

S;=0.0042; S3=0.0104

Tra bang theo chuén Fisher [2]:
F. . =0.4014 < Fiing (11,32,0.95) = 2.1
Nhu vay, ham héi quy phit hop véi thuc
Dud6i day 1a cac do thi biéu dién mbi

quan hé gitta d6 mon vit ép va cac thong s
cong nghé.

Hinh 3.3. D6 thi quan hé giiva U véi T va n khi v =90 kg/m, y = 180 kg/m?
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4. KET LUAN

Qua trinh mon la yéu td khong mong
muén xay ra trong qué trinh 1am viéc cua may
ép truc vit, do do khi thuc hién cong viée ta
phai hét st quan tim dén cac thong so khéng
ché dé lam giam qua trinh mon cua vit ép.

Qua hinh 3.1, ta c¢6 thé thay khi T ting
thi U tdng, y va n cling ti 1€ thudn voi U.

Qua hinh 3.2, ta thdy khi n ting thi U
tang, y va T cling ti 1¢ thuén vo1 U.

Qua hinh 3.3, ta thdy khi y ting thi U
ting, y va T cling ti 1€ thudn voi U.

Hién, & Viét Nam va trén thé gidi co rat
it cac nghién ctru vé anh hudng cua cdc thong
so dén kha ndng lam viéc cua vit ép trong may
ép mun cua; nén nghién ciru cua tac gia da dua
ra bo thong s6 gip tim duoc cac thong s6 cong
nghé phu hop dé tang tudi tho cho vit ép (Dua
vao do thi da thé hién o trén).
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Céc két qua trong bai nghién ciru ndy
s€ giup cac nha cong nghé danh gia dugc anh
huong 3 thong sé T, n, v dén d6 mon cta vit
ép. o
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