Cong nghiép rieng

XAC LAP THONG SO CONG NGHE GIA CONG VAT LIEU GO
TREN MAY CNC MA HIEU SHIRLINE 2010

Hoang Viét
TS. Truong Pai hoc Lam nghiép
TOM TAT

Bai viét trinh bay két qua nghién ctu xac 1dp céac thong s6 cong nghé gia cong gd trén may CNC mi hiéu
Sherline 2010 hién dang dugc sur dung tai trung tdm thuc hanh Khoa Co dién & Cong trinh. Két qua nghién ctru
thuc nghiém di xac dinh cac phuong trinh toan hoc biéu thi anh huong ctia ba théng s6 co ban thude ché do cat
1a van tdc cat S, van toc déy F, chiéu su cit 7 t6i dac trung chat luong gia cong phay ranh c6 bién dang phuc
tap trén mau gS nhé 14 sai sb bé rong ranh AB, d0 xo sudc T va do chay bé mat gia cong R. Cu thé, khi chidu
su cit £ = 1 mm: AB, = 1,039 - 0,024S + 6,25.10S? - 5,33.10° F - 4,5.10°SF + 1,4.10°F%; T, = 8,524 +
0,1395S - 3,499.10°S” - 6,02.107F - 4,15.10"FS + 1,576.10"F% R, = 2,796 - 4,99.107'S + 2,437.10°S” -
1,521F - 2,65.10™FS +2,959.10°F~. Tir co s& d6 xac dinh cac thong sb cong nghé gia cong hop 1y khi st dung
may CNC ma hiéu Sherline 2010 dé thuc hanh gia cong vat liu g6: S = 26 m/phit, F = 320 - 335 mm/ph va t =
1 mm. Két qua nay ciing c6 thé ap dung hidu qua trén cdc may va thiét bi CNC khéac ¢6 nhimg dic tinh k¥ thuat
tuong d(‘A)ng voi cac may CNC ma hi¢u Sherline 2010.

Tir khoa: Ché dp ciit, chdy bé mdt, mdy CNC Sherline, xo swéc.

I. PAT VAN BPE

Cac may CNC ma hiéu Sherline 2010 tai
trung tam thuc hanh Khoa Co dién & Cong
trinh 1a thiét bi chuyén dung phuc vu dao tao
nganh k¥ thuat co khi. Trén may c6 thé dung
miii khoan dé gia cong 15, dung dao phay hinh
try dé gia cong miat phing, dung dao phay dinh
hinh gia c6ng mat dinh hinh, dao phay ngén dé
tao ranh. Trong linh vuc diéu khién hoc k¥
thut, vé ban chat, cac thiét bi diéu khién sb
néu trén c6 nhidu diém chung véi cac may
CNC gia cong gd va c6 thé van dung linh hoat
dé phuc vu dao tao k¥ su nganh ché bién 1am
san. Tuy nhién, van dé quan trong can gidi
quyét chinh 1a phai lia chon cong cu cit va xac
dinh cac thong sb cong nghé gia cong sao cho
phut hop véi ddi tuong gia cong 1a gd va vat
lidu tir go.

Nghién ctru qué trinh gia cong vat liéu go
trén cac may CNC ma hi€u Sherline 2010 véi
viéc xac dinh dugc tuong quan dinh lugng
giita chét lugng gia cong véi cac yéu td co ban
thuoc ché do cit 1a co so dé xay dung cic bai
thyc hanh vé linh vuc cong nghé CNC gia
cong 6. Sinh vién nganh Ché bién 1dm san c6

dugc k¥ ning co ban khi tiép can véi may gia
cong CNC, gop phan nang cao chét luong dao
tao, nghién ctru khoa hoc ciing nhu nang cao
hi€u qua st dung trang thiét bi phuc vu dao tao
cua Nha truong.

I NOIDUNG VA PHUONG PHAP NGHIEN CUU

2.1. N$i dung, dbi twong va nguyén, vat liéu
nghién ctiru

- Nhiing ndi dung nghién ctru chinh bao
gém: Khao sat nguyén 1y hoat dong, cau tao
va hé thdng diéu khién cia may CNC ma hiéu
Sherline 2010, khao sat cong nghé va thiét bi
gia cong gd CNC tai mot sb doanh nghiép san
xuat; Co sé khoa hoc vé sy tac dong tuong hod
giita cac yéu té co ban ciia ché do cat véi cac
dic trung chat luong gia cong phay; Nghién
ctru thuc nghiém xac dinh tuong quan gitra sai
s6 kich thudce, do xo sude va do chay bé mat
gia cong trén may véi cac yéu tb co ban thudc
ché do cit 1am co s& danh gia va dé xudt ché
do gia cong hop ly phuc vu xac lap ndi dung
thyc hanh cong nghé va thiét bi CNC trong
linh vyc gia cong vat liéu gb trén may
Sherline 2010.
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- GO dé gia cong 1a cac thanh gd Huong
(dang mau nho), trudc khi dua vao gia cong
ching dugc siy dé dat d6 4m trung binh 12%;
Thiét bi nghién ctru trong gia cong 1a may phay
CNC ma hi¢éu Sherline 2010, thyc nghiém tién
hanh tai Trung tdm thyc hanh Khoa Co dién &
Cong trinh, truong Pai hoc Lam nghiép.

- Céc thong s6 diéu khién: Cac thong sb co
ban nhét cta ché d6 gia cong trén may 1a van
tdc cat S, van tée day F va chibu siu cit 7.

- Cac ham muc tiéu: Cac dic trung cta chét
luong gia cong tao ranh phay 1 sai s6 kich
thudc, d6 xo sudc va chay bé mit.

2.2. Phuong phap nghién ciru

- Phuwong phdp ké thira: Tham khao tai liéu,
phén tich Iya chon, str dung cac két qua da duoc
nghién ctru trén thé gioi va trong nude co lién
quan phuc vu giai quyét ndi dung thuc nghiém,
nhan xét danh gia két qua.

- Phuong phap thyc nghiém: dugce st dung 1a
quy hoach thuc nghiém don va da yéu t6 dé giai
quyét cac ndi dung nghién ciru thyc nghiém.
Trong sd cac phuong 4n quy hoach bac hai nhu
phuong an Keeferi J, phuong an truc giao, ké
hoach trung tdm hgp thanh, Box Wilson,
phuong an H.O. Hartley, tac gia chon phuong
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an H.O. Hartley vi day la phuong an doi hoi sb
luong thi nghiém tuong dbi it ma van dat do
tin cdy bao dam. Trén co s 1y thuyét quy
hoach thwc nghiém, dé tai nay ap dung ké
hoach thyc nghiém trung tdm hop thanh truc
giao v6i cac yéu to day du dé xac dinh sy anh
hudng ciia cic yéu td van téc cat va van tde
day va sy anh huong cua chiing dén sai s6 kich
thudc, cac tinh chat ciia mat gia cong nhu vét
siit, sude, dién tich chay. Xu 1y sé liéu thi
nghiém xac dinh cic turong quan toan hoc bang
phan mém Excel va chuong trinh xir 1y s6 liéu
da yéu t6 OPT trén may vi tinh.
1. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hwéng ciia van tdc ciat S, van tdc
day F to6i sai s6 kich thuée AB
a. Anh hwong cua vin téc cdt S, van toc dcfy F
16i sai s6 kich thuéc AB; khi chiéu sdu cdt t =
0.5mm

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

AB1 = 0,720 - 1,38.10-2S + 3,125.10-4S2
- 3,98.10-3F - 3,0.10-5SF + 1,08.10-5F2 (1)

- D6 thi biéu dién tuong quan giira van toc
cit va van toc ddy véi sai sd kich thudc AB1
duoc xay dung nhu trén hinh 1.

R i £33
vl 2. 2.
26

250 300

Van téc diay, mun/ph

Hinh 1. Dé thj biéu dién méi quan h¢ giia vin toc cat, vin toc diy
voi sai so kich thwéc san pham khi chiéu sdu cat t = 0.5mm
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b. Anh hwong cuia vin téc cdt S, van toc dcfy F
16i sai s6 kich thwée AB, khi chiéu sdu cdt t =
1.0mm

- Phuong trinh hdi quy mé ta twong quan
anh huong:
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AB2 = 1,039 - 0,024S + 6,25.10-4S2 -
5,33.10-3 F - 4,5.10-5SF + 1,4.10-5F2  (2)

D6 thi biéu dién tuong quan giita van toc
cit va van toc day véi sai s kich thudc AB2
nhu hinh 2.
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Van thc day, mm/ph

Hinh 2. D6 thj biéu dién méi quan hé giita vin toc cit, vin toc diy
voi sai so0 kich thudc san pham khi chiéu sdu cat t =1.0mm

c. Anh hwéng cia van toc cdt S, van toc day F
16i sai s6 kich thwée AB3 khi chiéu sdu cdt t =
1.5mm

- Phuong trinh hdi quy mé ta twong quan

AB; =-0,3807 + 0,013S - 4,375.107S* +
2,35.10°F - 1,5.10°SF - 7,99.10"F* (3)
- D6 thi biéu dién twong quan giira van toc
cit va van toc dy véi sai s kich thudc AB3

anh hudng: nhu hinh 3.
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Hinh 3. Do thj biéu dién méi quan h¢ giiia van téc cat, vin toc ddy
voi sai so kich thwdc san pham khi chiéu sdu cat t =1.5mm
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Nhan xét chung: Van tdc cit, van toc day va
chidu sau cit c6 anh huong 16n toi d6 chinh
xac hinh hoc san pham gia cong, qua cac sd
liéu thyc nghiém va dd thi trén cac hinh 1;2; 3
ta c6 thé nhan thiy sai s6 kich thudc san phim
ty 1¢ thudn voi van tdc day va ty 18 nghich véi
van tdc cat, tuy nhién cic quy luat nay 13 phi
tuyén. Sai s6 kich thudc san phim ting 1én khi
chiéu sau cit t tang tr 0.5 — 1.5mm, chiéu siu
cit cang 16n thi sai so kich thudc san phim
cang lon.

Diéu d6 duoc giai thich nhu sau: Khi van
téc cat ting 1én do khdi lugng cit got khong
ddi, qua trinh thyc hién ct got voi mot luong
phoi nho 1am cho chat luong mit gia cong cao,
sai sO kich thudc nho. Khi ting van toc day,
tuong tng khi d6 lugng cat got 1on hon (chiéu
day phoi 16n), Iyc tac dong cua gb 1én ludi cat
ting cao dan dén muc do dao dong cua hé

6.00

5.00

thong “may - ludi phay - phoi” ting va hau qua
1a 1am cho sai s6 kich thudc san phdm ting 1én.
Ciing twong ty nhu vay khi chiéu sau cét 16n
hon luong phoi cit s& 1on hon, Iyc tac dung 1én
dao cit tang 1én lam giam d6 6n dinh cua hé
thong, do d6 sai sé kich thudc san phim gia
cong bién doi nhu da trinh bay.
3.2. Anh hwéng cia van toc ciat S, van tdc
day F t6i dd xo swéc rinh phay
a. Anh hwong cua vin téc cdt S, van t6c dcfy F
16i dg xo swée ranh phay T, khi chiéu sdu cdt t
= 0.5mm

- Phuong trinh hdi quy mé ta twong quan
anh hudng:
T1=32,376-1,207S +1,95.10-2 S2 - 0,1347F

+7,85.10-4 SF +2,5.10-4 F2  (4)

- D6 thi biéu dién twong quan giita van toc
cit va van téc day voi do xo sudc ranh phay
T1 nhu hinh 4.
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Van toc day, mm/ph

Hinh 4. D6 thi biéu dién moi quan hé giita vin toc cit, vin toc dc”;y
vdi dp xo xwdc ranh phay khi chiéu sdu cat t =0.5mm

b. Anh hedng ciia vén toc cdt S, vin toc diy F
16i dg xo swée ranh phay Ts khi chiéu sdu cdt t

= [.0mm
- Phuong trinh hoi quy mo ta twong quan:
T2 =8,524 + 0,1395S - 3,499.10-3S2 -
6,02.10-2F - 4,15.10-4FS + 1,576.10-4F2  (5)

- D6 thi biéu dién tuong quan giita van toc
cit va van téc day voi do xo sudc ranh phay
T2 nhu hinh 5.
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c. Anh hiéng cia van toc cdt S, van toc diy F - D) thi biéu dién twong quan giita van toc
16i d xo swéc ranh phay Ts khi chiéu sau cdtt  cat va van toc day voi do xo sude ranh phay
= [.5mm T2 nhu hinh 6.

- Phuong trinh hoi quy mo ta twong quan:
T3=17,26-0,4027.S + 5,875.10-3S2 - 7,583.10-
2F -4,999.10-6FS + 1,712.10-4 F2  (6)
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Hinh 5. Po thi biéu dién moi quan hé giita vin toc cdt, vdn toc déy
vdi dp xo xwdc ranh phay khi chiéu sdu cat t =1.0mm
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Hinh 6. Po thi biéu dién moi quan hé giita vin toc cit, vdn téc dcfy
vdi dp xo xwdc ranh phay khi chiéu sdau cat t =1.5mm

Nhéan xét chung: Qua céc so liéu xtr ly thi  pham ty 1¢ thuan véi chiéu tdng cia van toc
nghiém va cac do thi & cac hinh 4, 5, 6 ta c6  day va ty 1¢ nghich véi chicu tang ctia van toc
thé nhan thay so lugng vét strt, vét xo sudc san  cat. SO lugng vét sut, vét xo sudc san pham
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tang 1én khi chiéu sau cit tang tir 0.5 + 1.5mm.

Diéu d6 duoc giai thich nhu sau: Khi van
téc cat ting 1én do khdi lugng cit got khong
d6i, khi d6 cung mot luc cat ludi cit chi thuc
hién cit got v&i lugng phoi nho, ludi phay on
dinh t6t. Toc d6 cao twong Gng véi tang toc dd
pha huy mdi lién két gita cac phan tir vat lidu
0, khi d6 qua trinh cat got xay ra nhanh hon
su bién dang cia cac phan tir vat liéu. Nhiing
didu nay da tao diéu kién nang cao chit lugng
mach cit. Con khi ting toc do day thi luong cit
got 16m hon, lyc tic dong cua gd 1én ludi ct
16n hon, khi 4y mirc 6 dao dong cia ludi phay
16n hon lam ting su va dap giita canh cit véi
phoéi va do d6 sb luong vét sut, vét xo sude
tang 1én. Ciing twong ty nhu vay khi chiéu sau
cit 16n hon thi s luong vét sut, vét xo sudc
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D chay be mat
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cung ting lén. Khi chiéu siu cit ting lén,
lwong phoi cét 16n hon, luc tac dung 1én ludi
phay ting 1én lam giam d6 6n dinh cua dao
phay. Do d6, s6 lwong vét sit, vét xo sudc san
pham ting lén.
3.4. Anh hwéng cia vin tdc cit S, van tdc
day F téi d9 chay bé mit R
a. Anh hwong cua vin téc cdt S, van t6c dcfy F
16i d¢ chay bé mat ranh phay R, khi chiéu siu
catt= 0.5mm
- Phuong trinh hoi quy mé ta twong quan:
R;=2,412-5499.10°S +2,437.107S" -
1,289.10°F - 2,45.10"FS + 2,479.10°F*  (7)
- D) thi biéu dién tuong quan giita van toc
cit va van toc day véi do chay bé mat rinh
phay R1 nhu hinh 7.
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Van téc day, mm/ph

Hinh 7. Po thi biéu dién moi quan hé giita vin toc cdt, vdn toc dtfy
voi dp chday bé mdt ranh phay khi chiéu sdu cat t = 0.5mm

b. Anh hwong cuia vin téc cdt S, van toc dcfy F
16i ¢ chay bé mat ranh phay R, khi chiéu siu
catt=1.0mm
- Phuong trinh hdi quy mé ta twong quan:
Ry =2,796 - 4,99.10S +2,437.10°S” - 1,521F
-2,65.10FS +2,959.10°F*  (8)

- D6 thi biéu dién tuong quan giita van toc
cit va van toc day véi do chay bé mat rinh
phay R2 nhu hinh 8.
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Hinh 8. 6 thi biéu dién moi quan hé giita vin toc cit, vin toc dc“;y
voi dp chdy bé mdt ranh phay khi chiéu sdu cat t = 1.0mm

c. Anh hwong cua van toc cdt S, van t6c dcfy F
16i ¢ chay bé mat ranh phay Rs khi chiéu siu
catt=15mm
- Phuong trinh hoi quy mo ta twong quan:
Ry =2,628+2,5.10°S +2,312.107°S* - 1,314.10
’F -2,499.10FS + 2,479.10°F*  (9)
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- D6 thi biéu dién tuong quan giira van toc
cit va van tdc déy voi 4o chay bé mit ranh
phay R3 nhu hinh 9.
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Van the day, mm/ph

Hinh 9. 6 thi biéu dién moi quan hé giita vin toc cit, vin toc dc“;y voi
do chdy bé mat ranh phay khi chiéu sdu catt= 1.5mm

Tir két qua nhan dugc cho thiy quy luét
bién d6i cua dién tich vét chay trong truong
hop nay ciing twong tu nhu khi phay voi chiéu
sdu cdt t = 0,5 va 1,0mm. Dién tich vét chay ty
1¢ nghich v6i van toc ddy va ty 1& thuan véi
van tdc cit.

Nhu di rd, trong qua trinh cit mot phan
nhiét & ving cit truyén vao chi tiét gia cong,
nhitng vét chay xudt hién khi viing cit c6 nhiét
d0 cao. Nhiét @6 duoc truyén vao chi tiét phu
thuoc vao ché do cat. Cu thé nhu khi phay véi
vén tbc déy cao thi nhiét d6 & chi tiét giam do
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thoi gian tac dong nhiét toi chi tiét dugc rat
ngin, do vay kha niang chay giam di. Khi ting
van toc cit voi van toc ddy va chiéu su cit
khong ddi, diéu nay tuong ng voi ting tan sd
tiép xtc dao cit véi phdi lam ting nhiét do
ving cit, do d6 mirc 6 chay tang 1én. Trong
trudng hop ting chidu sau cat thi nhiét do cua
chi tiét ting. Piéu ndy xuét phat tir nguyén nhan
chinh 1a khi d6 lwong phoi nhiéu, kho thoat
nhanh ra ngoai lam ma sat ting va tuong ung la
luong dién tich chay bé mit gia cong tang,

3.5. D@ xuit cac thong sé cong nghé gia cong
hop ly

Qua két qua nghién curu thyc nghi€ém va dd
thi trén cac tir hinh 1 dén hinh 9 cho thay khi
gia cong tao ranh trén may CNC Sherline van
tdc cét, toc do déy anh huong rat 16n dén chat
luong gia cong, chiu sdu cdt t c6 anh huong
nhung v6i mic d§ khong 16n.

Pé dam bao d0 chinh xac kich thudc san
pham theo yéu cdu AB < 0,25mm cac thong s6
ché d6 gia cong dwoc xac dinh nhu trong bang 1.

Bang 1. Cdc thong sé ché dp gia cong hop 1y theo sai so kich thuwéc

Chiéu sau cit t (mm) Vén tdc cit S(m/ph) Vén téc diy F(mm/phit)
0,5 18 <330
1,0 18 <315
1,5 18 <275
0,5 22 <340
1,0 22 <330
1,5 22 <310
0,5 26 <350
1,0 26 <340
1,5 26 <335

bé xéc dinh cac thong s6 che d¢ gia cong
hop 1y c6 tinh dén yéu cau toi giam s lugng
vet sut, vét xo sudc va dién tich vét chay

chung t61 tinh toan cac so li€u so sanh nhu
bang 2.

Bang 2. Cdc thong 6 ché do gia cong theo dic trung chit lwong gia cong

Chiéu siu cat t Vin toc cat

Vian toc diay F(mm/phiit)

(mm) S(m/ph) AB < 0,25(mm) T< 4,0(Vét/ cv) R< 0,5(cm’/cv)

05 18 250 - 308 250 - 312 265 - 350

: 22 250 - 320 250 - 322 285 - 350
26 250 - 340 250 - 345 320 - 350

18 250 - 312 250 - 318 250 - 350

1.0 22 250 - 330 250 - 328 285 -350
26 250 - 340 250 - 335 320 - 350

18 250 - 278 250 - 270 250 - 350

1.5 22 250 - 315 250 - 305 250 - 350
26 250 - 342 250 - 320 275 - 350

IV. KET LUAN - May CNC Sherline Model 2010 tai Trung

Trén co s& cua nhitng nghién cuu ly
thuyét va thyc nghiém vé anh hudng cia cac
yéu t6 ché do gia cong dén chat lugng phay
ranh trén may CNC Sherline Model 2010 tao
cac chi tiét mau d6 moc dan dung, nghién ctru
da dat duoc mot sb két qua sau:
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tan TNTH cuta khoa Co dién & Cong trinh c6
thé van dung linh hoat dé gia cong cac loai
mau gd nho phuc vu dao tao ky su nganh ché
bién 14m san.

- Trén co s& khao sat cac yéu té anh huong
dén chat luong gia cong phay ranh dinh hinh
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trén mau gd trén may CNC Sherline Model
2010 da d& xuét dugc kiéu loai ludi cit chuyén
dung va cac thong s6 cong nghé gia cong can
nghién ctru xac dinh dé phu hop voi ddi tugng
gia cong 1a gb va vt liéu tir gd d6 1a: van toc
cét, van toc ddy va chiéu siu cat.

- Bang nghién ctu thyc nghiém di xay
dung dugc cac cong thuc thuc nghiém xac
dinh anh huéng cua cac thong sd cong nghé
gia cong lya chon nghién ctru dén cac chi tidu
dic trung chit luong gia cong: sai sd kich
thudc - cac cong thic (1), (2), (3); s6 luong vét
X0 sudc - cac cong thuc (4), (5), (6); dién tich
vét chay - cac cong thic (7), (8), (9). Nhing
két qua nay 1a co sé quan trong phuc vu giai
bai toan toi uvu hoa xac dinh cac thong sb t6i vu
cho qua trinh gia cong dam bao ning cao chét
luong san pham.

- Pi tinh toan dugc cac thong sb cong
nghé gia cong hop ly: van tc cat § = 26
m/phut, van tbc ddy F = 320 + 335mm/ph va
chiéu sdu ciat r = Imm cho phay rdnh trén
mau gd Huong, khi d6 dam bao dugc chat
luong san pham gia cong cao.

- Két qua lap trinh gia cong, gia cong khao

nghiém trong diéu kién thuc té tai phong thuc
hanh cong ngh¢ CNC cua khoa Co dién &
Cong trinh cho thiy cac chi tiéu chat lugng san
pham déu dam bao tot cac yéu cau. Qua do
khang dinh két qua nghién ctru vé cac thong sd
cong nghé gia cong ma dé tai dwa ra co thé ap
dung tot cho gia cong gd va cac vat lidu tir gd.
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ESTABLISHED PARAMETERS TECHNOLOGY OF WOOD MATERIALS
PROCESSING ON CNC MACHINE CODE SHERLINE 2010

Hoang Viet

SUMMARY

The paper presents results of research on the establishment of technological parameters Woodworking on the
CNC machine code Sherline 2010 currently used in practice centers of faculty of Electrical engineering and
construction. Results of experimental studies have identified the mathematical equations indicate the influence
of the three basic parameters of speed crop mode is cutting speed S, velocity thrust F, depth of cut 7 to specific
processing quality milling with complex shape on small wood samples the accuracy of groove width AB, the
fiber scratch T and the burning surface machining R. Specifically, when the depth of cut # = 1,0 mm: AB, =
1,039 - 0,024S + 6,25.10S* - 5,33.10° F - 4,5.10°SF + 1,4.10°F% T, = 8,524 + 0,1395S - 3,499.107S” -

6,02.10°F - 4,15.10“FS + 1,576.10F% R, =

2,796 - 4,99.10*S + 2,437.107S? - 1,521F - 2,65.10FS +

2,959.10°F*. From the basis of parameters that determine the appropriate processing technologies using
Sherline CNC machine code 2010 to practice processed wood materials. From that basis determine the
parameters appropriate processing technologies use CNC machine code Sherline 2010 to practice machining
wood materials: S = 26 m/min., F = 320 + 335 mm/min. va ¢ = 1.0mm. This result can also be applied
effectively on CNC machines and other devices have similar specs to the CNC machine code Sherline 2010.

Keywords: CNC machine Sherline, cutting mode, fiber scratch, surface fire.
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