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CHE PO CAT HOP LY VAT LIEU MDF
TREN MAY CUA P - 2800 TM

Hoang Viét
Vién Céng nghiép Go, Pai hoc Lam nghiép

TOM TAT

Xéc dinh ché d6 cit hop 1y ludn 1a vin dé thoi su, 13 yéu cau 16n tir thyuc
tien gia cong san xuat d6 moc. Bai bao nay gidi thi€u két qua nghién cuu

Tir khéa: Ché do cit, dd xac dinh ché do cit vat liéu gd MDF trén thiét bi thong dung 1a may cua
moc, MDF, sai sé vudng dia Model P - 2800 TM. I§ét qua nghién ctru thyc nghiém da xac dinh cac
goc, vén tdc cit, van toc phuong trinh toan hoc bi€u thi anh hudng cua ba thong s6 co ban thude
day ché d¢ cat la van toc cat v, van toc day u, chieu rong me cua r toi do

vudng goc thanh mach x¢, tham sO chi tiéu ddc trung quan trong cua chi
tiét gia cong tir van MDF cho cac san phiam moc. Tir phén tich ly thuyet
va tong hop két qua thuc nghiém da xac 1ap duogc b cac thong so ché do
cét hop 1y cét van MDF day 20mm trén may cua dia Model P - 2800TM,
khi d6 dam bao duoc yéu cau cao vé do vudng goc cho thanh mach cit.

Reasonable parameters of cutting of MDF material on sawing
machine P - 2800 TM

Determinative the appropriate cutting regime is a topical issue, a large
requirement from processing practice of furniture manufacturing. This

Keywords: Cutting article introduces the results of a study to identify the regime cut MDF
regime, furniture, MDF, material on common equipment are disk saws Model P - 2800 TM.
quadrature error, cutting Results of experimental studies have identified the mathematical equations
speed, velocity push indicate the influence of the three basic parameters of the cut regime is the

cut speed v, push speed u, width kerf saw blades r to the rectangular of a
circuit split, is a important indicators parameters of the workpiece from
MDF material for wooden products. From theoretical analysis and
synthesis experimental results has established a set of parameters of
reasonable cutting regime to cut MDF 20mm thickness on disk saws
Model P - 2800TM, while ensuring high demand for rectangular for a
cutting artery.
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L. PAT VAN PE

Cac san pham noi that tr g nhan tao noi
chung, van MDF (Medium density
fibreboard) noi riéng hién nay dang gilr vi tri
chu dao trong viéc dap tng cac nhu ciu vé
san pham gd ctia xa hoi. Trong day chuyén
san xuit d6 moc pha phdi 1a céng doan dau,
& cong doan nay thiét bi chu yéu 1a cac loai
cua dia lam nhiém vu pha cit cac tAm van
nhén tao thanh cac phoi dé tiép tuc cac bude
gia coéng tao thanh chi tiét tinh (Hoang
Nguyén, 1980; Hoang Viét, 2012). Diém dic
thu v6i phdi duoc pha cit tir van MDF sé& 1a
cac chi tiét tinh coa san phém mdc. Vi thé,
yéu cau veé thiét bi, cac ché dd cit duoc dic
bi¢t quan tam.

O nuéc ta, do quy mo san xudt con nho 1é,
trong hau hét cac co so san xuit do moc, khau
pha phdi nay thuong st dung cdc may cua dia
nhap ngoai cé trinh d§ k¥ thuadt chua cao,
nguyén liéu van nhan tao nhu van dam, van
MDEF,... ¢4 nhiéu chung loai dugc nhap ngoai
hodc san xuét tai cac nha may trong nudc, thuc
té trong san xuét da 10 rd nhimg khiém khuyét
nhu phé phidm nhiéu, ty 1& lgi dung nguyén
liéu thap, do chinh xac kich thudc va chat
luong bé mat gia cong con han ché, dan dén
san pham kém stc canh tranh trén thi truong.
Nhu da 13, ché d6 cat ¢6 vai tro rat quan trong
quyét dinh dén ning suit, chat luong chi tiét
gia cong (Hoang Nguyén, 1980; Hoang Viét,
Hoang Thi Thuy Nga, 2010; Hoang Viét, 2012;
Byxtuspos B.H., 1986). Thuc hién nghién ctru
cit vat liéu van MDF trén may cua dia Model
P - 2800 TM véi muc tiéu dé xuat duge mot s
thong s6 ché do cit hop ly dam bao dap tmg
yéu cau d6 chinh xic gia cong cao. Két qua
nghién ctu cling 1la co s& phuc vu cho gidi
quyét cac bai toan cua khoa hoc cét got vat
liéu gb nhan tao.

IL. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. N§i dung, d6i twong va nguyén vt liéu
nghién ctru

- Pé dam bao dat duoc muc dich dé ra, nhiing
ndi dung chinh can tip trung nghién ctru gom:
Téng hop co s& 1y ludn vé cic qua trinh gia
cong go, vat lidu gob, cong nghé tao phoi cho
san phém moc; Nghién ctru thyc nghiém, xac
lap mdi tuong quan giira cac théng sd thude
ché do cat (van tde cat, van toc déy, chiéu rong
me cwa) dén d6 vudbng goc thanh mach xé;
Danh gia anh hudng cua cac yéu t co ban nay
t6i chat lugng gia céng cho cac trudng hop
nghién ctru cu thé va dé xuat nhitng bién phap
ky thuat sir dung hop ly méy cua dia Model P -
2800 TM khi cit van MDF cho cic co so san
xuét va dao tao.

- Nguyén li¢u: van MDF Gia Lai, loai chiéu
day thong dung 20mm, d6 4m 10%.

- Thiét bj: May cua dia Model P - 2800 TM do
Pai Loan san xudt, thiét bi nay dang duoc sir
dung kha phd bién trong cac co s¢ san xuat do
moc quy md vua va nhd ¢ trong nude cling nhu
trong khu vuc ASEAN. Bia cua duong kinh
350mm, rang cua ga hop kim cting va c6 ba loai
chiéu rong me 1 r = 3,2mm, 3,0mm va 2,8mm.
- San pham gia cong 1 cac chi tiét cta san
pham moc dan dung.

- Céc thong s diéu khién - cac thong sb co
ban nhét cta ché do cét trén may la van tde cat
v, van tdc ddy U va chiéu rong me r.

- Ham muc tiéu - d¢ vudng goéc thanh mach xé&,
tham sd chi tiéu dic trung quan trong cua chi tiét
gia cong tir van MDF cho cac san pham moc.

2.2. Phwong phap nghién ciru

- Phwrong phdp ké thira: Tham khao tai liéu,
phan tich lga chon, st dung cac két qua da
dugc nghién ctru trén thé gidi va trong nudc cd
lién quan phuc vu gidi quyét noi dung thuc
nghiém, nhan xét danh gia két qua.
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- Phuong phap thuc nghiém: Su dung quy
hoach thuc nghiém don va da yéu td vai
phuong an H.O. Hartley duogc Iua chon (Pham
Vin Lang, Bach Qubc Khang, 1998); Ap dung
ké hoach thuc nghiém trung tdm hop thanh
truc giao voi cac yéu té day du dé xac dinh sy
anh huong cua cac yéu té van tdc cat va van
téc ddy va sy anh huong cua ching dén sai sd
vudng goéc thanh mach xé. Xur 1y s6 liéu thi
nghiém x4&c dinh cic tuong quan todn hoc
bang phan mém Excel va chwong trinh xtr 1y
s6 liéu da yéu t6 OPT trén may vi tinh.

- Dung cu do: Thudc day chuyén dung (do
chinh xac 0,05mm); Thudc kep (dd chinh xac
0,0lmm); Thudc wvudéng (d6 chinh Xac
0,0lmm); Pong hd bam gidy; Thiét bi do tdc
d6 quay DT - 2236 (Lutron) san xudt tai
bai Loan.

- Cdch xdc dinh cdc thong sé trong thwe nghiém:

+ Xéc dinh van tc déy u: Po chiéu dai mach
cit L theo thudc gin trén hanh trinh tinh tién
cta ludi cwa. Dung dong hd bam gidy dé xac
dinh thoi gian cit hét mach t, van toc déy u
duoc xac dinh theo:

u= TL m/ph 1)

+ Xéc dinh van tdc cit v: Van tdc cit duge xac
dinh theo biéu thirc:

B 7Dn
6.10*

Trong d6: D - dudng kinh dia cwra, mm; n - toc
do6 quay truc dia cua, v/ph. Cac cap tdc do
quay n nhan dugc thong qua diéu chinh bién
tdc tir dong co.

m/s (@)

+ Xac dinh d6 vudng goéc thanh mach xé: Ap
dung tiéu chuan TOCT 6564 - 63 (LB Nga)
(@amep A.H., JTanza IT.1., 1996), so db do tri
sO & biéu thi sai s6 vudng goc ctia mach cit véi
mdt van nhu gidi thi€u trén hinh 1. DPanh giad
chat lugng theo TOCT 2.116 - 71 (ByxTusipoB
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B.H., 1986; ®amep A.H., Jlanma I1..1., 1996),
va tiéu chuan k¥ thuat CIS cua Hoi thi k§ nang
nghé ASEAN (Tong cuc Day nghé, 2014).

ML KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng ciia van tdc cit v, van toc
diy u t6i sai s6 vudng géc & khi lwong mé
me r =2,8mm

- Phuong trinh hdi quy md ta tuong quan
anh huong:

& = 0,0276 - 0,65.10 ~ v + 0,15.10 ~ °V? -
6,92.10 u + 0,42.10 * vu + 0,49.10 3u? (3)

- 6 thi biéu dién twong quan giita van tdc cit
va van téc ddy voi sai s6 vudng goc & khi
luong mé me cua r = 2,8mm dugc xdy dung
nhu trén hinh 2.

Thoéng qua sd liéu kiém tra, cin ctr vao phuong
trinh tuong quan va d6 thi biéu dién mdi quan
hé gilta van tbc cat van toc déy véi sai sb
vudng goc mach cat thay duogc: Sai sd vudng
goc bé mit gia cong trén san phim van xé ting
1én khi van tdc déy, van tdc cét tang 1én. Sai sb
vudng goc tang cham khi véan tdc cat, van tde
day nho (van tdc ddy u tir 5 + 10m/phut, van
tdc cit ting tir 50 + 70m/s). Sai s vudng goc
ting nhanh 1én khi véan téc cit va van tdc day
16n (vén tbe déy tr 10 + 15 m/phit, van tdc cat
tang tir 70 + 90 m/s).

)

-
e s .

Hinh 1. So dd do trj s6 &
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$ai sd vuéng gdc (mm)

Van toc ddy (m/phat)

Hinh 2. Do thi biéu dién mbi quan hé gitra van tdc cat, van toc day
v6i sai s6 vudng goc mach ciat khi luong md me cua r = 2,8mm

3.2. Anh hwéng ciia van toc cit v, van tdc
diy u t6i sai s6 vudng goc 6 khi lwong mé
me r = 3,0mm

- Phuong trinh hdi quy mé ta twong quan
anh hudng:

0.08

0.06

Sai sd vudng goc (mm)

0.04

0.02 F----rrrrrmeceee e

§=0,0142 + 1,1.10°v - 0,055.10*v* - 9,46.10°u
+0,5.10%u + 5,76.10™u? (4)

- P thi biéu dién twong quan giita van tdc
cit va van toc dy voi sai s6 vudbng goc nhu
hinh 3.

0.00 T T

Van téc ddy (m/phit)

Hinh 3. D6 thi biéu dién moi quan hé gitta van toc cat, van toc day voi sai so
vuong goc mach cat khi lugng mé me cua r = 3,0mm

Tur s6 liéu trén cho thdy: Vi lugng mé me
cua r = 3,0mm, sai s6 vuéng goc bé mit gia
cong trén san pham van xé ting 18én khi van
toc day, van tdc cit van ting 1én. Sai sd
vuong goc tang cham khi van tdc cét, van tdc

day nho (van téc day tir 5+10m/ph, van tdc
cit taing tir 50+70m/s). Sai s6 vudng goc ting
nhanh 1én khi van téc cit va van toc ddy 16n
(van téc day tir 10 + 15 m/phat, van toc cat
tang tir 70 = 90 m/s).
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3.3. Anh hwéng ciia van toc cit v, van tdc
day u t6i sai s0 vuong goéc o6 khi lwgng mé
me r = 3,2mm

- Phuong trinh hdi quy md ta twong quan anh
hudng:
0.16 -
0.14 -
0.12 -

0.10 A

§ = 29,97.10° + 1,05.10% - 0,43.10°V -
1,06.10%u + 0,58.10™vu + 0,6.10°u? (4)

- Do thi biéu dién tuwong quan giita van toc
cat va van toc day vdi sai s6 vudng goéc nhu
hinh 4.

E
E
e ——50
£ 0.08 - -e-70
il—]
= —- 90
‘2 0.06 -
&

0.04 -

0.02

0.00 . , r r .

5 7 9 11 13 15
Vin I6c ddy (m/phat)

Hinh 4. Db thi biéu dién mdi quan hé gitta van tdc cit, van toc diy
v6i sai s6 vudng goc mach cat khi luong mé me cua r = 3,2mm

Théng qua sb liéu kiém tra, can ctr vao phuong
trinh trong quan va do thi biéu dién mdi quan
hé gilta van tbc cat van toc déy v6i sai sb
vudng goc san phdm trong truong hop r =
32mm cho thdy: Sai s vudng goc ting lén
theo chiéu tdng clda van tdc cit, van toc déy.
Sai s6 vudng goc ting cham khi véan tdc cit,
van téc ddy nho (van tdc ddy tir 5+10m/ph,
van toc cat ting tir 50+70m/s). Sai s6 vudng
goc tang nhanh khi van tc cit va van toc day
16n (van toc déy tor 10+15 m/ph, van tbe cat
tang tur 70+90 m/s).

Nhdn xét chung: Cic thong sb co ban cua ché
do cét 1a van tde cit, van tdc déy va bé rong
me cd anh hudng l6n téi d¢ chinh xac hinh
hoc san pham gia céng néi chung, do vudng
goc thanh mach xé noi riéng. Qua céc sé liéu
thuc nghiém va dd thi trén cac hinh 2; 3; 3 ta
c6 thé nhan thay sai s6 vudng goc ciia mach xé
ty 1€ thuan véi chiéu tang van tdc déy va van
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tdc cat, tuy nhién cac quy luat nay 1a phi tuyén.
Lugng m& me cua cang 16n thi sai sé vudng
goc cang 16n. Sai s6 vudng goc tang cham khi
luong m¢ me nhd, véan tbc cat nho. Sai sb
vuong goéc tdng nhanh khi lugng mo me tu
3,0+3,2mm, van tdc cit ting tir 70+90m/s va
van téc day ting tur 10+15m/phit. Sai sb
vudng goc dat gia tri 16n nhét khi van téc cit 1a
90m/s, van toc day 1a 15m/phat va lugng mo
me cua 3,2mm.

Nhitng van d@é trén duwoc 1y gidi nhw sau:
Nguyén nhan co ban nhét 1am cho mach cit
khong vudng theo ¥ mudn la dao dong cua
ludi cua theo phuwong ngang (Hoang Viét,
Hoang Thi Thuy Nga, 2010; General studies
series, 1992). Khi tang van toc cat, tuy luc cét
got giam xudng nhung lam gia ting lyc quan
tinh trén cac by phan chuyén dong cua h¢ dan
hoi “may - ludi cua - phoi” va hé xuét hién
dao dong. Ludi cua dao dong vé hai phia thanh
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mach x¢, khi van tdc cit nho thi muac d6 anh
huong khong 16n nén & toe do cat 50+70m/s
sai s6 vudng goc ting 1én cham. Nhung & tbc
do cat trong khoang tir 70+90m/s sai sb ting
rat nhanh va dat gia tri l1on nhét khi véan tdc cét
¢ muc 90m/s.

Khi ting van téc ddy va luong mé me cua khi
ay luc cit got tang lén. Chinh sy gia ting cua
luc tac dung 1én bé mit ludi cat lam cho ludi
cua dao dong vé hai phia thanh mach xé. O vi
tri cang xa tam ludi cua thi bién do dao dong
16n 1am cho bé mit gia cong khong vudng goc.
Do d6, khi van tdc cit nho luong md cua nhd
thi sai s6 vudéng goc nho, va c¢6 xu hudng ting
nhanh dan khi van toc ddy, luong mé cua ting
1én. Sai s6 vudng goc dat gia tri 10n nhat khi
luong md cua 1a 3,2mm va van tde déy tdi
muc 15m/ph.

3.3. Pé xuit cac thong s6 ché dd cit hop ly
Nhu ndi dung nghién ctru da dé cap, ché do cat
vat liéu MDF trén cac thiét bi pha phoi duoc

dic trung qua cac thong sd quan trong 13 van
tdc cat v, van tbc ddy u va chiéu rong me r.
Ché do cat hop 1y d6 1a ché do voi cac thong
s6 1, v va u dugc xac lap khi d6 dap img ham
muc tiéu dé ra va phu hop véi diéu kién san
xuét cu thé.

Tri sb ctia ham muc tiéu - sai sb do vudng goc
ciia mach cét véi mat van duoc lua chon theo
tiéu chuan ky thuat CIS ciia Hoi thi k¥ ning
nghé ASEAN, § < 0,mm. Véi tiéu chuan k¥
thuat nay s& cho phép ning cao hiéu qua tiét
kiém nguyén liéu, dap Gmg yéu cau vé do bén,
tinh tham my céc lién két ndi ghép trong san
pham d6 mdc tir vat liéu MDF.

Qua két qua nghién ctru thyc nghiém véi cac
bang sb liéu, cac mo hinh toan va do thi trén
cac hinh tir hinh 2 dén hinh 4, nghién ctu da
xac lap va d& xudt cac ché do cat hop 1y vat
liéu MDF trén may cua dia Model P - 2800
TM & dang bang tra, tién 1gi cho sir dung nhu
trong bang 1.

Bang 1. Cac thong sb ché d6 cét hop 1y theo sai s6 vudng goc (5 < 0,1mm)

T Lwong mé me r Van téc catv Van téc day u

(Ché do cat) (mm) (m/s) (m/ph)

1 2,8 50 <15

2 3,0 50 <15

3 3,2 50 <15

4 2,8 70 <15

5 3,0 70 <14

6 3,2 70 <13

7 2,8 90 <14

8 3,0 90 <125

9 3,2 90 <10,5

IV. KET LUAN xXuét vira va nhé, von dau tu it clia cic co sd

- My cua dia Model P - 2800TM véi céac ludi
cua chuyén dung dé cit van soi ép MDF do
chung toi dé xuét, lya chon trong nghién ctru
12 m6 hinh thiét bi phu hop véi quy mo san

san xuét kinh doanh dé moc ¢ Viét Nam.

- Bang phuong phap nghién ctru trong khoa
hoc cat got go da phan tich va tong hop dugc
cac thong soO co ban cua ché dJ cat va su tac
dong tuong ho gitra ching trong qua trinh cat
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got van soi vbﬁng cua dia. Nhimg két qua
nghién ctru tong hop 1y thuyét co thé ap dung
trong giai cac bai toan thuén va nghich cua
khoa hoc cat got vat li¢u go.

- Bang nghién ctru thuc nghiém da xdy dung
dugc cac cong thic thyc nghiém xac dinh anh
hudng cua cac thong s6 ché do cat lua chon
nghién ciru dén chi tidu ddc trung quan trong
vé d6 chinh xac cua chi tiét gia cong tir van
MDF cho céc san phdm moc 1a do vudbng goc
thanh mach xé - cac cong thuc (2), (3), (4).
Nhitng két qua nay 13 co sé quan trong phuc
vu giai bai toan tdi wu hoa xéac dinh cac thong
s6 t6i wu cho qua trinh gia cong dam bao nang
cao chat luong san pham.

- ba xac lap dugc bo cac thong s6 ché do cit
hop 1y cit van MDF day 20mm trén may cua

dia Model P - 2800TM, khi d6 dam bao duogc
yéu cau cao vé do vudng goc cho thanh mach
cat (5 <0,1mm).

- T6i wu hoa qua trinh gia cong 1a bai toan 16n,
do vdy: Can md rong nghién ctru anh huong
clia cac yéu td khac nhu yéu t6 thudc vé thiét
bi, hé thong ga giit phoi va vat liéu gia cong
ti chat lugng san pham, ning suét gia cong;
Tiép tuc nghién ctru mé rong tinh ning cong
nghé cua thiét bi dap ung diéu kién san xuat
linh hoat, da dang ddi tuong gia cong va loai
hinh san phém; Trén co sé hoan thién so dd
nguyén 1y va dong hoc hé thong may, thiét ké
cai tién cac co cdu chu cip, day phoi va thu
san pham gia cong.
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