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MOT SO VAN DE KHI THIET KE, CHE TAO MAY MAI PHUC HOI
BE MAT LAM VIEC KHUON EP VIEN NEN MUN CUA D=750MM + 1000 MM

TOM TAT

Lé Quang Duy®’, Phan Vin Nghi',
Nguyén Thai Binh', Cao Thanh Long®

YTvuwong Pai hoc Ky thudt Cong nghiép — PH Thdi Nguyén

2Pai hoc Théai Nguyén

Bai bao trinh bay mot nghién ctru thiét ké va ché tao may mai phuc hdi bé mat 1am viéc khuon ép
vién nén mun cua c6 dudng kinh 16 tir 750 mm dén 1000 mm. Céac van dé vé céu trac dong hoc,
thong sb cac chuyén dong va kha ning céng nghé ciia may duogc tinh toan, thiét ké trén co so giai
mi va cai tién cac mdy mai hién co trén thi truong trong va ngoai nudc, phu hop véi trinh do ky
thuat va cong suat mai phuc héi 1ong khuon ép tai cac doanh nghiép san xuét vién nén min cua
xuét khau. Cac vin dé ma sat, dinh vi, kep chit khuon khi qua trinh mai dién ra dugc tinh ton
theo cac phuong phap co hoc truyén thdng. Ban vé& két cdu mot s6 bo phan chinh va toan may ciing

duogc trinh bay trong ndi dung bai bao nay.

T khoa: M&y mai mdt trong, khudn ép vién nén mun cuwa, vién nén mun cwa, mai vo tam

MO DAU

Trong nhirng nam gan day, Viét Nam va hang
loat cac qudc gia trén thé gidi dang phai ganh
chiu nhirng hau qua nghiém trong do hién
tugng bién d6i khi hau do Trai dat nong Ién.
Nguyén nhan chu yéu cua hién twong nay 1a
su ting nong do khi nha kinh (CO,, CH,,
CFC...) do st dung nhién liéu héa thach thai

vao khi quyén hang nam.
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San xu{it Pharimg  Sudung
dong khac  nghiép  hoachat nhiét d6i nhién liéu
hoa thach

Cac hoat Néng

Hinh 1. C&c yéu té dnh huong dén hién nrong trai
datnéng l1én [1]

Trudc thuc trang trén, cac nha khoa hoc trén
thé gioi da khuyén nghi can phai thay viéc su
dung nhién liéu hoa thach (dau mo, than da)
bang nhitng nguyén ligu ré tién, bén viing,
than thién véi moi truong.Trong do, vién nén
mun cua (wood pellets, mot dang biomass) da
va dang duoc st dung ngay cang nhiéu tai cac
nudc phét trién trén thé gioi.

“Tel: 0977 611918, Email: duylequang.ch@gmail.com

Nam bat dugc nhu cau ngay cang 16n caa thi
truong, tai Viét Nam, nhiéu cong ty FDI va
trong nuéc di dau tu day chuyén san xuat
hién dai, chang han: Coéng ty CPDT Minh
Phat tai Binh Phudc; Cong ty TNHH San xuét
Xuét Nhap khau va Thuong mai Gia Vii; Ninh
Binh; Cong ty TNHH Thanh L&m, Quang
Ninh; Cong ty CPDT Thuong mai va San xuat
Nam Anh, Ha Noi; Cong ty TNHH UJU
VINA, Thai Nguyén; Cong ty TNHH Biomass
Nam Long, TP H5 Chi Minh; Céng Ty TNHH
MTV Mai Anh Dong Thap, Bong Thap.

Pé san xuit vién nén mun cua co hai loai
vanh khuén duoc sir dung: (1) LS ép dé tao ra
vién nén (c6 hinh try duong kinh 8 mm, phan
tiép gidp v6i qua nén co hinh con) dwoc b tri
trén mat dau va (2) 16 ép vién duoc bb tri trén
mit tru khuon. Trong d6, hau hét khuon ép dugc
sir dung ¢ dang (2) vi cho nang suit cao, chat
luong vién ép dong déu (Hinh 2). Tuy nhién,
khuén ¢ gi4 thanh rat cao va khé ché tao.

Hinh 2. M4t sé dang vanh khuén ép kiéu vanh
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Trong qué trinh lam viéc, vanh khubn phai
chiu &p luc nén 1én téi 500 MPa, chiu ma sat
I6n va nhiét do lén dén 500°C - 600°C, diéu
nay gay ra nhitng hu hong dac biét nghiém
trong cho vanh khuén, cu thé la:

- Phan kim loai tai miéng céc 16 khudn trén vanh
khudn bi bién dang, bit kin miéng 16 khuén.

- Mt sé ving kim loai trén 15 vanh khudn bi
1Gn ép khéc liét.

- Nut 16 khudn ép trén vanh khuon.

- B& mat trong khudn bi mon khong déu.

Do vy, dé giam chi phi mua vanh khuén méi
(toan bd dugc nhép khéu do trong nudc chua
san xuét duogc), ha gia thanh san phém, tang
hi€u qua st dung cia vanh khudén, chu dong
vanh khuon du phong thay thé va phuc hodi
cac thong s6 ky thuét 16 khudn, viéc mai lai
bé mat trong cua vanh khudn 1a viéc lam bét
budc va theo chu ky.

Do d6, van d& nghién ctru thiét ké va ché tao
01 mau may mai phuc héi long khuon ép vién
nén chuyén dfmg 1a mot viéc 1am can thiét Vél
mang tinh cdp bach nham dép Gng nhu ciu
cua cac co s san xuat vién nén mun cua Xllat
khau trén pham vi ca nuéc.

Céc chi tiéu vé thiét ké may ctia nhom nghién
curu dat ra nhu sau:

+ Két cAu don gian, dam bao ning sut va
chét lugng bé mit sau mai phuc hoi.

+ Chi phi ban dau thap.

+ D@ véan hanh, str dung.

+ Tiét kiém dién ning tiéu thu.

THIET KE MAY MAL.

Chon mo hinh nguyén ly lam viéc may mai
mat tru trong

Nguyén Iy 1am viéc cia cac may mai 15:
Theo [2] may mai 16 dugc chia lam hai dang
chinh tuy thudc vao vi tri cua truc chinh: may
mai truc ngang va may truc dang.

Chuyén dong tao hinh trén may mai tron
trong gom: Chuyén dong cat chinh do dau da
thuc hién; chuyén dong chay dao vong, c6 thé
do chi tiét mai hoic do dau d4 thuc hién;

4

chuyén dong chay dao doc va chay dao huéng
kinh, thuong do dau d4 thyc hién. Hinh 3
minh hoa cac chuyén dong cua kiéu mai tron
trong c6 tam:
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Hinh 3. So' d6 cac chuyén déng cia may khi méi
tron trong c6 tam.
Hinh 4 minh hoa chuyén dong trong mai tron
trong vo tam:

Hinh 4. So @6 mai tron trong vé tam
1) dd mai 2) da dan 3) phéi 4)con lin 5) con lan
Hién nay mot s kiéu méay duoc sir dung dé
mai vanh khudn ¢ I6n trong va ngoai nudc:
+ May tién dirng OM2800. Puang kinh 15 gia
cdng 16n nhat 1600 mm, chiéu dai 156 600 mm.

Hinh 5. May tién dimg OM2800

+ May mai truc ding CNC Die Grinder
Model 1700 dudng kinh 13 gia cong 16n nhét
1200 mm,chiéu dai 16 700 mm.

Hinh 6. Mdy mai dimg 1700
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Cac loai may tién dung va may mai CNC néu
trén c6 the gia cong duoc cac chi tiet co kich
thuge 16n, do cang vimg cao nhung doi hoi
chi phi dau tu l6n chi phu hop véi dang san
xuat loat 16n, hang khoi.

Dé dam bao vanh khudn cé thé tai sir dung,
sau mat thoi gian lam viéc nhat dinh, bé mat
trong cua vanh véi duong kinh tir 750 mm +
1000 mm can dugc mai phuc hdi dam bao cac
yéu cau ky thuat sau day:

- Vanh khuén sau khi mai phuc hoi phai dat
do bong Ra < 1.6 pum.

- Pam bao dung sai d6 dong tdm giira mat try
ngoai va mat tru trong khong vuot qua
0.05mm.

- B& mat sau khi mai khdng bi chay, thoat céc-bon.
*Lwa chon mé hinh may mai: Nhim dap
ing cac yéu cau cong nghé, ky thuat, tinh
kinh té nhom tac gia d& xuat md hinh may
mai 15 kiéu mai vo tdm nam ngang c6 nguyén
ly nhu trong Hinh 7. Chi tiét gia cong (2)
dugc dinh vi trén hai con lan (1) va (4). Chi
tiét dwgc kep chat boi trong luc va lec cat
theo phuong hudng kinh. Théng s6 cua may
duoc xac dinh dya trén md hinh vanh khuén
trong Hinh 2.

: |
— T
Hinh 7. So d6 mai vanh 16

1) Con lan chu dong 2) Phoi 3) Ba mai 4) Con lan
bi dong

Thiét ké may mai phuc hoi 16 khudn ép
vién nén mun cwa
Theo Hinh 7 cac chuyén dong cua may nhu sau:

+ Chuyén dong chinh 1a chuyén dong quay

cua da ng;

+ Chuyén dong chay dao vong 1a chuyén

déng quay cua phbi np;

+ ChEJyén dong quay con lan chu dong (1) cap

chuyén déng cho phoi ny thdng qua luc ma sat

gitra (1) va (2)

+ Chuyén dong tinh tién khi hoi Sg;

+ Chuyén dong dong an dao ngang S,

*So d6 cAu tric ddng hoc may: (Xem hinh 8)

*Céc thong so6 dong hoc may: Chuyér} dong

Cei’t chinh dugc dong co dién M, dugc lap 'Eruc

tiép véi da mai qua truc trung gian, cung cap.
Phéi

My o

tvmd 6
Ichd

Hinh 8. So do cdu triic dgng hoc
Chuyén dong chay dao doc duoc dong co lién
hop giam téc Ms qua khau diéu chinh ichg, qua
vit me toi gia lap dau da, vaoi lugng di dong
tinh toén: t, =N dgg Ly (D
Truyén dong chay dao vong bao géom dong co
M,, qua khau diéu chinh ip, ti phdi (vanh
khu6n), c6 lugng di dong tinh toan:

N, =Ny .dp, (2)
Chuyén dong an dao ngang S, duoc thuc hién
bing tay.
Xiac dinh ché d9 cong nghé may
Ché do cong nghé duoc xéc dinh tir s6 tay [3]
va dugc trinh bay trong Bang 1:

Bang 1. Ché dg cong nghé may mai

T Va | Voo s, [ Ghi
/s) | miph) | ™™ | (mmiph) | cha
1| 30- 0,002-
i | 1500 | S92 | coes
> [ 35 | 15 | 0002 | 86

Bfmg thuc nghiém, chon ché d6 2.
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THIET KE CAC BO PHAN CHINH

B§ truyén chay dao doc Khir hoi

Luwong chay dao I6n nhit va nhé nhit dwoc
xdc dinh nhw sau:

Hinh 9. So d6 két cau chay dao doc
1) Ban may 2) Con truot bi 3) Ray truot 4) Gé'i bi
5) Banh rang 1 6) Banh rang 2 7) Dong co lién
giam toc 8) Vit me bi 9) Pai oc bi 10) Goi bi 11)
Con truot 12) Pa mai 13) Dong co.
Theo [3] chon lugng chay dao giéi han:
Smin =80mm/ph va S, =400mm/ph

Két cdu co cdu chay dao doc trinh bay trong
hinh 9. Do Iyc doc truc khi mai rat nho [4],
nén luc deé tinh toan vit me bi F, 1a lyc ma sat

min

sinh ra giiia con truot va ray:
FY=f.Ng (3)
N, =M, .0 (4)
Trong d6 F2 la lyc ma sét gitra con truot bi
va ray.
f: hé s6 ma sat [5] (f=0,1).
N, phan luc phép tuyén tuong duong do ray
truot tAc dung lén con truot bi.
Mg Ifhéi lwong tuong duong quy déi cua cac
chi tiét, M,, =50kg
g gia téc trong trudng, g =10m/s?
Fl=f.N,=01*500=50N  (5)
Tinh chen vit me bi:

, 413F,
h ok ] ©)

Trong do6 F, - luc doc truc (N)
d; - duong kinh trong cuaa ren vit (mm).

[oc]= [gn]:%Vé'i vat lieu vit me 13 thép

C45, [0, ] Z%:mwa (7)

4.13.50
dy > —— =1,4mm
1 \f 740 (8)

B¢ dam bao diéu kién on dinh theo [6] chon
thong so vit me:d =20mm, d,=25mm,
d=23mm,t, =10 mm.

Tinh toan lwa chon déng co chay dao dec:

Momen trén ren: T, = Fa-%ta“( 7+ p)(9)

Trong d6 d 1a duong Kinh trung binh cua ren,
ygoc nang ren, y=tan'(t/ zd)=7,8°, p'
goc ma sat quy doi tan p' =0,1=> p' =57°

Tr=50%.tan(7,8+5,7)=138,05N.mm (10)

Cong suat Ion nhat caa dong co:
0,138.2.3,14.1450
q 60.1000 ,
Nhu vay, dé dam bao lugng chay dao 16n nhat
va nhé nhit ciing nhu cong suat yéu cau, sir
dung dong co lién hop giam tdc cong suat 0,4
kW, tbc do vong quay 1450 vg/ph, ti sb
truyén 1/43 két hop véi bo diéu khién vo cip
bang bién tan.

=0,2 kw (11)

Pl =Tr By =

Thiét ké truc mang da

Lwa chon da mai:

Vit liéu lam vanh khuon ép thuong st dung
thép hop kim 4Cr13 va c6 d6 cimg HRC > 50
do vay theo [4] chon loai da mai c6 thong so
nhu sau: Ctr60MV2G -V1- 250.25.32.

Lua chon céong sudit va toc d dpng co quay dd:
Cong suat hiru ich khi mai theo [3]:

N =C, Vg, t*.5¥.d9(kw) (12)
Trong d6 Cy 1ahé ) phu thudc vat li€u gia cong.
Vph - van tde cua phoi, m/ph.

t - chiéu sau cit, mm.
S - lugng chay dao, mm/vg.
d - duong kinh phoi, mm .
Theo [3] ta chon dugc cac hé sb: Cy =0,36
7=0,35; x=y=0,4,9=0,3.
N =0,36.15"%.0,02°%.13,13°°.850%°
=1,27 kW (13)
Véi V,, =35m/ s the 6 dong co tinh toan:
~ 60V,,.1000  60.35.1000
- axd, 314250 (14)
=2675,2 vg/ph

dc
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Nhu vy, chon dong co khong dong bd 3 pha
day quin co cong suat 1,5 kW, ng=2840
vg/ph.

Thiét ké truc lip dd mai:

Vi tde do va cong suét cla dong co da chon
O trén khong can phéi st dung cac by phan
diéu chinh téc do, tang cong suét cét, do vay
nhom tac gia lya chon két cu lép da mai
thang véi truc dong co qua truc trung gian.

iﬁ;ﬂ

|
=—if
1 2/L

Hinh 10. Két cau ldp da mai véi déng co qua tryc
trung gian: 1) dong co 2) da mai 3) truc lap da 4)

gid truot
2 R1 & _
SE
g 3 é 25 E
(21‘5) 1x45°
M10x1.5 34.5-0.1 245
36
9
Hinh 11. Két cdu truc lap da
Kiém nghi¢m truc lip da:
Luc cét khi mai: theo [4]
0,7 ¢0,7 +0,6
P,=C,Vpy St (15)

Trong dg’): P, luc cit theo phuong hudng kinh,
C, hé s0 phu thudc vat liéu .

C,=261 véi vat liéu 1a thép. Do do:
0,7 0,7 ;06
P,=C,Vpu St

(16)
=26,1.157.13,13°7.0,002°¢ =25 31 N

Hinh 12. Két qua phan tich chuyén vi cia truc

Nhu vay chuyén vi max bang 1,97x10” m cho
thay truc hoan toan dam bao du do cung.
Thiét ké truyén dong quay vanh khudn khi
mai phuc hoi

Nhu trén Hinh 8, vanh khuén dugc dinh vi
trén hai con lan c¢6 duong kinh 100mm.
Chuyén dong quay tur dong co dugc truyén
qua hop giam toc, qua con lan chu dong toi
vanh khuon.

Cong thuc diéu chinh toc do ctia vanh khuén:

’ Np =Ny dpp a7
Véi toc @6 vanh khuén da chon [4]:
V,, =15 m/ph (18)
= V.30 (19)
7.Dpy,
Trong do: D, =850 mm
Npy, = Ve __ 15 5,62 (20)

7D, 314085
Chon dong co khong ddng bd co6 sb vong
quay ny, =1450vg/ph nén iy,

ipn =nﬂ=5’—&=0,0039 (21)
ng. 1450
i i io.. 100 An-
Vi Ten =g da s i =ﬁ=o,092nen.
o= 2= 20 0 04 (22)
i, 0,002

Chon hop giam tdc tiéu chuin 16=0,05.

Tinh todn céng sudt dong co quay phéi:

Hinh 13. So' d6 phan tich lyc

1) Con lan chu dong 2) Vanh khuon 3) Con lan bi dong
Theo [7] goco=30° +35°, néu goc nay lén s&
lam tang luc tac dung lén cac con lan theo
phuong ngang anh hudng dén d6 bén con lan
va 6 bi d&, néu goc nay qua nho s& anh huong
dén d6 cting ving ciia vanh khuon khi dinh vi
trén cac con lan, chon goc 9 =30°.
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Luc phap tuyén N, khi hé & trang thai tinh:
N, = (23)

1 2c0s0

trong do Q; la trong luong ctia vanh khudn.

Tinh lyc ma sat dan dong vanh khuon:
Fn‘s = f 'Nl (24)
f hé s6 ma sat theo [6] ldy f =0,25

Q02570010 00 ey (25)

F_=f. =
™ "2c0s6 NE)
Cong suat tinh toan:
P=M.a, (26)
M = Fms-d—2°' (27);
=220 (28)
60
B d, 2z.ny
M = Fms 7 F (29)
1090 1090
=Np, ———=5,62.——=61,26 vg/ph (30
Ny =Npp 100 100 vg/p (30)
P :1010,36.0—’1 w =0,32kw  (31)
2 60.1000
Cong suat y€u cau ctua dong co:
yc:E=%=0,4 KW (32)
n 082

1 - Hiéu suét ctia bo truyén, 7 = 0,82 [9]
Nham tiét kiém khong gian, don gian hoa két
cAu, nhom tac gia chon dong co lién giam tdc
¢6 sb vong quay 1450 vg/ph, cong suit 0,75
kW, ti s6 truyén 1/20.

KHAO NGHIEM MAY

Nhom nghién ctu da thyc hién mai khao
nghiém tryc tiép 02 vanh khuén cho Cong ty
UJU VINA Thai Nguyén. Két qua: Vanh
khudn sau mai phuc hoi dam bao cac yéu cau
ky thuat cia bén dat hang va da duoc bén
mua thanh toan.

KET QUA VA THAO LUAN

Két qua

+ Di thiét ké va ché tao thanh cong 01 may
mai phuc hdi vinh khuén ép vién nén, dap
{mg yéu cau khach hang;

+ Thoi gian mai dugc rit ngan tir 4h00 xudng
02 gid khi so v&i mai trén may OM2800.

+ Gia thanh mai lai giam 75% khi so véi mai
trén may OM2800.

Thao luidn

+Pé nang cao chat lugng bé mit sau mai can cd
nghién ciu dé dua cong nghé “Boi tron tdi
thiéu” vao vung tiép xtic gilra da va vanh khuon;
+ Can trién khai qué trinh can bang dong da
mai dé tang cép d6 nham bé mat;

+ Tiép tuc nghién ctru co cau chay dao ding
ty dong dé ting nang suat va giam suc lao
dong ctia cong nhan.
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ABSTRACT

DESIGN AND MANUFACTURE OF A RE - GRINDING MACHINE
FOR WORKING SURFACE HOLES

OF RING DIES WITH DIAMETOR OF 750mm =+ 1000mm

Le Quang Duy"", Phan Van Nghi,
Nguyen Thai Binh', Cao Thanh Long?
University of Technology - TNU

2Thai Nguyen University

This article presents a study for designing and manufacturing of re-grinding machines for sawdust
pellet presses with hole diameters of 750 mm to 1000 mm. The problems of kinetic structure,
parameters of motion and technological ability of the machine are calculated, designed on the basis
of decoding and improving existing grinding machines in domestic and foreign markets those fit
with the technical level and re-grinding capacity of these molds in the producing pellet enterprises
for export. The problems of friction, positioning, clamping of the molds when grinding process
takes place are calculated according to traditional mechanical methods. The drawing of the
structure of some main parts and the whole machine is also presented in the content of this article.
Key words: Internal grinding machine, sawdust ring dies, sawdust pellets, centerless grinders
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