Cong nghiép ring

NGHIEN CUU TOI UU HOA
QUA TRINH GIA CONG PHAY BAO GO

Hoang Viét
TS. Truong Pai hoc Lam nghiép
TOM TAT

Bai viét trinh bay két qua nghién ciru thiét 1ap mé hinh toan hoc téi uu hoa qua trinh gia cong cac chi tiét trén
méy bao boén mit ¢& trung hién dang duoc sir dung phd bién tai cac co s& san xuét ché bién gd & nude ta. Két
qua nghién ctru thue nghiém da x4c dinh cac twong quan biéu thi anh huéng cua hai thong sé co ban thudc ché
d6 cat 1a van tdc day U, chiéu siu cit H téi chi phi ning luong dién riéng N, = 7.150 - 4.332U + 7.213U% +
7.424H - 7.995U.H - 8.028H% d6 nham bé midt R, = 3.375 + 5.932U + 3.174U° + 1.368H + 2.948U.H -
2.941H” va sai s6 gia cong chi tiét thanh A, =-1.123 + 9.357U + 9.336U” + 5.366H+ 9.115U.H + 6.181H” trén
cac may SK-230, FE-620. Tu co s& d6 xac 1ap mo hinh toan hoc phuc vu tinh toan cac ché do t8i wu cho qua
trinh phay bao g trén cic nhém may niy. M6 hinh ciing c6 thé ap dung hiéu qua trén cic may va thiét bi phay
bao khac ¢6 nhitng dic tinh k¥ thuat tuong ddng vai cac may SK-230, FE-620 trong thuc té san xudt.

Tw khoa: Ché do cat, dp nham, mday bao bon mat, moé hinh toan, toi wu hoa

I. DAT VAN PE

Cac may phay bao bén mat 1a thiét bi chu
dao phuc vu san XUt tai cac co s san xudt ché
bién gd, may véi tinh ning gia cong cac mat
ph'fmg, cic mat dinh hinh trén cac chi tiét thanh
va van hep... Tuy nhién qua trinh gia cong san
Xuit cac chi tiét, san pham d6 gb va chuyén
giao cong nghé & cac co sd con c¢d nhidu bat
cap nhu chét lugng, ning suat thap, gia thanh
cao 1am han ché tinh canh tranh cta san phém,
gay khong it kho khan trong khau tiéu thu. Co
nhiéu nguyén nhén 1am cho chi phi san xuét
cao, chit lugng san phiam thip nhung trong dé
c6 nguyén nhan chinh la chua c6 nghién cuu
tao 1ap co s& khoa hoc xac dinh anh huong cua
cac yéu to dén chét luong gia cong, chua dé
cap dén mo hinh toan hoc bai toan téi wu hoa
qua trinh va nghién ciru sir dung hiéu qua thiét
bi trong diéu kién gia cong vat li¢u, san phém
cu thé.

Nghién clru qué trinh gia cong trén cac may
bao bén mit dién hinh ma hi¢u SK-230, FE-
620 véi viéc xac dinh dugc tuong quan dinh
luong giita chi phi ning luong riéng, chat
luong gia cong vai cac yéu td co ban thudc ché
do cét; thiét 1ap dugc mo hinh todn hoc tdi wu
héa qua trinh phay bao gd trén may dam bao

tinh dai dién cao vé cac thong s6 diéu khién va
ham muc ti€u la nhiing co s¢ khoa hoc va thuc
tién dinh hudng cho cac co s& san xudt to chic
va chi dao k¥ thuat khau gia cong dam bao
nang cao chat luong san pham, t6i giam tiéu
hao ning luong, gop phin nang cao hiéu qua
san xuét.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU

2.1. N§i dung, dbi twong va nguyén vt liéu
nghién ciru

- Nhitng ndi dung nghién ctru chinh bao
gém: Pong hoc va dong luc hoc qua trinh gia
cong cac chi tiét gd trén may bao boén mat; Co
so khoa hoc vé su tac dong tuong hd giira cac
yéu t6 co ban cua ché d6 cit voi cac chi tiéu
kinh té - k§ thuat qua trinh phay bao gd va
phuong phdp luan khoa hoc xac 1ap md hinh
toan hoc tdi uu hoa: Nghién ciru thuc nghiém
xac dinh tuong quan gitta chi phi nang lugong
riéng, do nham bé mat, sai sb kich thude chi
tiét gia cong trén may SK-230 véi cac yéu td
co ban thudc ché d6 gia cong.

- GO dé gia cong 1a cac thanh gd Keo lai
(thanh phoi tho), truoc khi dua vao gia cong
chung dugc séy dé dat 46 Am trung binh 12%;
Thiét bi nghién ctru trong gia cong 1a may phay
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bao bdn mat (SK-230, FE-620), thuc nghiém
tién hanh tai cac co so san xuat: Trung tim
Cong nghi¢p rung, Truong dai hoc Lam
nghi¢p, Cong ty TNHH Phu PBat Hoa Binh, Ha
Noi va Cong ty co phan Woodsland, Ha Nbi.

- Céc thong sb diéu khién: Céac thong sb co
ban nhat cua ché do gia cong trén may 13 van tc
day U va chiéu sdu cit (chiéu cao 16p phoi H).

- Cac ham muc tiéu: Chi phi nang luong
riéng - luong dién ndng ma may tiéu thu khi
gia cong tao duoc 1 mét chiéu dai san pham
(W.h/m); Chét luong gia coéng chi tiét dugc
danh gia theo mot s6 tiéu chuan hién hanh vé
dd nhin bé mat va sai s6 kich thudc hinh hoc
trong san xuat do moc.

2. 2. Phuong phap nghién ctru

- Phirong phdp ké thira: Tham khao tai liéu,
phan tich Iya chon, st dung cac Kkét qua da duoc
nghién ctru trén thé gidi va trong nude co lién
quan phuc vu giai quyét ndi dung thuc nghiém,
nhén xét danh gia két qua.

- Phuwong phap thuc nghiem dugc st dung la
quy hoach thuc nghiém don va da yéu t6 dé giai
quyét cac ndi dung nghién ctru thuc nghiém.
Nhi¢m vu co ban cua thuc nghiém don yéu td
1a xac dinh cac thong sé anh hudng dé xem
thong s6 nao thuc sy anh huong dén céc chi

tiéu danh gid, xac dinh muc d va quy luat anh
huong cia ching dén chi tiéu quan tAm. Trong
s6 cac phuong an quy hoach bac hai nhu
phuong an Keeferi J, phuong an truc giao, ké
hoach trung tdm hop thanh, Box Wilson,
phuong an H.O. Hartley, ching t6i chon
phuong an Ké hoach Trung tdm hop thanh [1].
Pay 1a phuong 4n ra doi sém nhung doi hoi s6
luong thi nghiém khong nhiéu ma van dat do
tin cdy cao. Xu ly s6 liéu thi nghiém xac dinh
cac tuong quan toan hoc bang phan mém Excel
va chuong trinh xu 1y s6 liéu da yéu t6 OPT
trén may vi tinh.

I KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua thwe nghiém don yéu to

3.1.1. Anh hwéng ciia vin téc diy dén chi phi
nang lwong riéng, dp nhdm bé mat va sai sé
gia cong
a. Anh hueéng ciia van téc ddy téi chi phi ning
lwong riéng N,

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

N, =75.051-4.164U +0.074U° (1)

- D6 thi twong quan gitra van toc day va chi

phi nang lugng riéng nhu trén hinh 1.
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Hinh 1. Do thi dnh hwéng ciia vin téc diy U dén N,
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- Anh huong cua van téc ddy U dén chi phi
nang lugng riéng tuan theo quy luat ham bac 2.
Khi véan téc ddy ting tir 4 - 15 m/ph chi phi
nang lugng riéng giam manh tr 62 - 24
(Wh/m). Khi van téc ddy ting tir 15 - 36 m/ph
thi chi phi ndng lugng riéng giam vdi cuong do
nho tr 24 téi 18 (Wh/m).

b. Anh huong cua van téc dd}/ 16i dg nhdm bé mdit R,

- Phuong trinh tuong quan:

R,=37,011+1,290U + 0,038U% (2)

- P06 thi twong quan gifta van téc day va do
nham bé mat Rz nhu trén hinh 2.

Tir két qua cho thiy, anh huéng cia van toc
day dén d6 nham bé mit 1a ham phi tuyén. Khi
vén toc day tang tir 4 -18 m/ph, thi d6 nham bé
mit R, ting tir khoang 41- 61pum. Toc d6 ting
cua R, trong giai doan nay la khong manh. Khi
van tc day tiép tuc ting tir 18 - 36 m/ph thi d6
nham bé mat chi tiét ting v6i cudong do cao
hon, t61 135.8 pm.

140

120
£
= 100
R
E g0
“Q
Q
£ 60
\©
£
o 40
Q

20

0

0 5 10 15 20 25 30 35 40
V36 davsddsy miop

Hinh 2. Dé thj dnh hwéng ciia vin toc diy U dén R,

Anh hudng cua van tdc déy dén d6 nham
bé mit 1a ham phi tuyén. Khi van tc day
tang tu 4 -18 m/ph, thi do nham bé mit R,
ting tir khoang 41- 61um. Téc do ting cua
R, trong giai doan nay la khong manh. Khi
van toc day tiép tuc ting tir 18 - 36 m/ph thi
dd nham bé mat chi tiét tang voi cuong do

cao hon, t&i 135.8 um.
c. Anh huéng cia vin toc day tdi sai sé gia
cong theo bé réng san pham A,

- Phuong trinh tuong quan:
Ap = 0,098 — 0,006U + 0,0003U7 3)

- P thi twong quan gitra U va A, nhu gi6i
thiéu trén hinh 3.
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Hinh 3. Dé thj dnh hwéng ciia vin téc diy U dén A,
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- Anh hudng ciia véan tc ddy U dén sai s6
gia cong theo bé rong Ay 14 kha manh va tuin
theo quy luat ham béac 2. Khi van téc day ting
tir 4 - 13 m/ph sai sd gia cong giam tir 0.08 -
0.05 mm. Tuy nhién khi van toc day ting tir 13
- 36 m/ph thi sai s6 gia cong lai ting véi cuong
d6 manh tir 0.05 - 0.25 mm.

Nhu vay, van tbc déy U anh hudng trudc
hét t6i lyc cit, diéu nay thé hién 13 trong
nghién ciru vé dong lyc hoc qué trinh cat. Hé
théng cong nghé (may - dao cit - do ga - chi
tiét gia cong) 12 mot hé dan hdi. Su thay do6i
cac gia tri bién dang dan hdi duéi tac dung cua
luc cit s& giy ra sai sd kich thudc va sai sd
hinh dang hinh hoc cua chi tiét gia cong. Bién
dang dan hoi cua hé thdng cong nghé phu
thudc vao luc cit va do cimg vimg cua ban
than hé thong do.

Van toc day ngoai anh hudng mang tinh
chit hinh hoc nhu d3 ndi & trén, con co anh
huong 16n dén mic d6 bién dang déo va bién
dang dan hdi ¢ bé mat gia cong, lam cho do

nham thay doi. Nhiéu cong trinh nghién ctru
[6, 7, 9] ciing cho thiy quan hé giita U (thong
qua U,) va chiéu cao nhip nhé té vi (d6 nham
bé mit ) R, khi gia cong vat liéu 1a ham phi
tuyén. Khi gia cong véi luong ddy nho thi bé
mat gia cong c6 do nhap nho té vi giam. Néu
gia cong v6i luong day 16n thi d6 nhap nho s&
tang 1én (d0 nhin bong giam xudng) vi bién
dang dan hoi s& anh huong dén sy hinh thanh
cac nhip nho té vi, két hop voi anh hudng cua
cac yéu td hinh hoc, 1am cho dd nham bé mat
tang 1én.
3.1.2. Anh hwéng ciia chiéu sdu cit H dén
chi phi ning lwong riéng, dé nham bé mdt va
sai s gia cong

a. Anh hwéng cia chiéu sdu cdt t6i chi phi
nang luong riéng

- Phuong trinh tuong quan:

N;= 13,851 +6,020H—0,185H>  (4)

- Db thi twong quan giita chiéu sau cat va
chi phi nang lugng riéng nhu trén hinh 4.
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Hinh 4. Do thi dnh hwéng ciia chiéu siu cit H dén N,

- Anh hudng cta chiéu sau cat H dén chi
phi nang lugng riéng tuan theo quy luat phi
tuyén. Khi chiéu sau cét ting tir 0.4 - 2.8 mm
chi phi ning luong riéng ting. Két qua cho
thdy muc do ting cia N, 1a khéng manh, tir 16
- 28 (Wh/m).

b. Anh hwéng cia chiéu séu cdt t6i dj nham bé
mat R,

- Phuong trinh tuong quan:

R,=57,102 + 17,354 H - 1,271.H* (5)

- P4 thi trong quan giira chidu sau cit va do
nham bé mat nhu trén hinh 5
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Hinh 5. Do thi dnh hwéng ciia chiéu sau cit H dén R,

- Anh huong cia chiéu sau cit dén d6 nham
bé mit 14 phi tuyén voi quy luat ham bac 2.
Khi chiéu sdu cit tang tir 0.4 - 2.8 mm, thi d6
nham bé mit ting tir 62 - 95um. Toc d6 ting
cua R, 1a kha nho.

c. Anh hwong cia chiéu sdu cdt t6i sai sé gia
cong theo bé rong A,

- Phuong trinh twong quan:

Ay = 0,027 +0,039H + 0,0003H>  (6)

- P4 thi twong quan gitta chiéu siu cit va
sai s6 gia cong A, nhu trén hinh 6.
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Hinh 6. Dé thj dnh hwéng ciia chiéu siu cit H dén A,

- Chiéu sau cit c6 anh hudong dang ké t6i sai
sO gia cong theo bé rong A, va quy luat dong
bién, phi tuyén.

Tir nhitng két qua trén cho thy, chiéu sau
cit H nhin chung khéng c6 anh huong dang ké
dén do nham bé mat. Tuy nhién néu chiéu sau
cit qué nho s€ lam cho dao bi truot trén bé mit
gia cong va xay ra hién tuong cat khong lién
tuc, do d6 d6 nham bé mit lai tang. Nguoc lai
chidu sau cat qua 16n thi chiéu day phoi ting,
luc va cong sut cit ting lam rung dong trong
qué trinh cit ting manh.

Rung dong cua hé thong cong nghé trong

qué trinh cat 1am cho vi tri twong di giita dao
ct va chi tiét gia cong thay doi theo chu ky, do
d6 dé lai trén bé mat chi tiét hinh dang khong
bang phang. Néu tan sb rung thip, bién d6 16n
s& sinh ra song bé mat, néu tan sd rung dong
cao va bién do thép s& sinh ra nham bé mat.
Ngoai ra, do rung dong chiéu sau ct, tiét dién
phoi va luc cit s& tang, giam theo chu ky anh
huong dén do chinh xac gia cong.
3.2. Két qua thuc nghiém da yéu t6

Két qua thuc nghiém don yéu té cho thiy
anh huong cua vén téc ddy U, chiéu sau cat H
dén cac ham muc tiéu N,, R,, 4, va 4, 13 ham
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phi tuyén. Piéu nay cho phép thuc hién ngay
quy hoach thuc nghiém bac hai ma khong qua
tién hanh quy hoach thuc nghiém bac nhét. Tién
hanh thi nghi€ém theo ma tran ké hoach trung
tam hop thanh véi s 1an 13p lai m = 3.

Céc thong sb nghién ctru ddu vao: van tdc
ddy U = 4 — 36 m/ph, khoang bién thién /,
=16m/ph; chiéu sau cit H = 0.4 — 2.8 mm,
khoang bién thién /;;=1.2 mm.

Céc chi tiéu dau ra (ham muyc tiéu): Chi phi

nang luong (dién nang) riéng cho gia cong chi
tiét (Wh/m); D6 nham bé mit gia cong R,
(um); Sai s6 kich thudc chi tiét theo bé rong Ay
(mm) va chiéu day A, (mm).
3.2.1. Két qud thwc nghiém va xir 1y sé liéu

* Phuong trinh hdi quy mé ta anh huong
ctia van toc déy U, chiéu siu cit H dén chi phi
nang lugng riéng N;:

N, =7.150 - 4.332U + 7.213U% + 7.424H -

7.995U.H - 8.028H> (7

m70-80
m60-70
m 50-60
m 40-50
m30-40
m20-30
m10-20
m0-10

36

Hinh 7. Anh hwéng ciia vin téc diy va chiéu sdu cdit doi
voi chi phi nang lugng riéng N,

Do thi biéu dién twong quan giita van toc
day va chiéu sau cit voi chi phi ning luong
riéng nhu hinh 7.

* Phuong trinh hdi quy mé ta anh hudng
ctia van tbe déy U, chiéu sau cit H dén do

nham bé mat R,:
R,= 3.375+5.932U + 3.174U° + 1.368H
+2.948U.H - 2.941H? (8)
Tuong quan giita van toc day va chiéu sau cit
v6i d6 nham R, ¢ dang d0 thi nhu hinh 8.

W 120-140
® 100-120
= 80-100
W 60-80

m 40-60
m20-40
m0-20

Hinh 8. Anh hwong ciia vin toc day va chiéu sdu cat
doi voi dp nham bé mat
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* Phuong trinh hoi quy mo ta anh hudng
cua van toc day U, chiéu sau cat H dén sai s
gia cong theo bé rong san pham Ay:

A= 6.515- 6.569U + 2.648U% + 3.147H +
3.906U.H - 3.889H> (9)
Tuong quan giita van toc ddy, chiéu sau cit véi

sai s6 gia cong 4, ¢ dang dd thi nhu hinh 9.

"~ 20

¥ 0.25-0.30
®0.20-0.25
u0.15-0.20
¥0.10-0.15
m0.05-0.10
= 0.00-0.05

Hinh 9. Anh hwong cia vin toc day va chiéu sdu
cat doi voi sai so gia cong A,

* Phuong trinh hoi quy mo ta anh hudng
cua van toc day U, chiéu sau cat H dén sai s
gia cong theo chi€u day san pham Ay:

An =-1.123 +9.357U + 9.336U° + 5.366H +
9.115U.H + 6.181H> (10)
Tuong quan gitta van tic day,chiéu sau cit véi
sai s6 gia cong 4, & dang d6 thi nhu hinh 10.

#0.6-0.7
0506
m0.4-0.5
m0.3-0.4
u0.2-03
u0.1-0.2
m0.0-01

Hinh 10. Anh hwdéng ciia vdn toc day va chiéu
sdu cat doi voi sai so gia cong A,

3.2.2. Mé hinh todn hoc dé tinh todn cdc ché
d¢ t0i wu cho qud trinh gia cong gé trén mdy
bao bon mt

* Mo hinh toan theo chi tiéu chi phi nang
lirong nhé nhat

Vi thiét bi, cong cu cit cu thé cac thong sb
ché d¢ gia cong t6i wu can xac dinh gi6i han &
hai thong sé quan trong 13 van toc day va chiéu
su cat.

bé dat dugce do chinh xac gén nhét véi diéu
kién san xuit cu thé, cac thong s6 toi wu duoc
x4c dinh theo chi tiéu t6i wu 13 chi phi niang
luong riéng nho nhat va thoa man cac didu
kién chit luong gia cong. M6 hinh toan hoc dé
x4c dinh cac ché d6 téi wu trong truong hop
nay c6 dang sau:
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N, =7.150-4.332U +7.424H -7.995UH + N\

+7.213U7% - 8.028H° — Min

R =3375+5932U +1.368H +2.948UH + (11)

+3.174U% -2.941H* <[R

zmax]

A, =6.515-6.569U +3.147H +3.906UH — >

+2.648U7% —3.889H* <[A,]

A, =-1.123+9357U +5.366H +9.115UH +

+9.336U°+6.181H* <[A,]

4<U <36;04<H <238

J

* M6 hinh todn theo chi tiéu chi phi nang lwong R, nhé nhdt va sai so gia cong theo bé rong A,

nhé nhat

N, =7.150-4.332U +7.424H - 7.995UH + N

+7.213U2%-8.028H* > Min

A, =6.515-6.569U +3.147H +3.906UH — (12)

+2.648U > —3.889H> —» Min

R, =3375+5.932U +1.368H +2.948UH + >

+3.174U% -2.941H* <[R

zmax ]

A, =-1.123+9357U +5.366H +9.115UH +

+9.336U°% +6.181H> <[A,]
4<U <36,0.4<H <28

3.2.3. Xdc dinh gid tri téi wu ciia cdc thong
s6 Uva H

Str dung mo6 hinh (12) v6i hai muc ti€u 1a
chi phi ning luong riéng va sai s6 gia cong
theo bé rong. Trong thuc té, day 13 hai chi tiéu
quan trong can quan tam.

Vi¢c gidi bai toan tdi uu héa da muc tiéu
hién nay c6 nhiéu phuwong phap giai voi cac
phan mém chuyén dung. Trong nghién ctu st
dung phuong phap giai tich (phuong phap ti¢n
dung cho cac co s& san xuat hién nay) dé xac
dinh dugc céc gia tri t6i wu cua van toc déy U
va chiéu sdu cit H .

* Cac thong s6 toi uu : Van toc day :

U = 28m/ph; Chiéu sau cit H= 1.46mm.

* Cac chi tiéu toi uu :

N =22.796 W.h/m; Ay, = 0.102 mm;

R, =84.667 um; A, =0.225 mm.

3.2.4. Gia céng chi tiét véi cdc théng soé toi wu
UH

Sau khi chudn bi may, phoi tién hanh gia

cong cac chi tiét theo ban vé& k¥ thuat twong tur

J

nhu trong qua trinh thi nghiém. Khéi luong gia
cong san pham duoc tinh toan dam bao cac yéu
cau vé s6 luong quan tric can thiét dé dam bao
du do tin cay theo 1y thuyét thuc nghiém.

* Két qua tinh toan:

N; =22.796 W.h/m.

Ay =0.102 mm.

* Két qua khao nghiém:

N; =22.825 W.h/m.

Ap = 0.105 mm.

Su sai 1éch gilra cac gia tri tinh toan tur két
quéa thyc nghiém 13 khong dang ké so voi két
qua thu dugc tr khado nghiém. Nhu vay, gia tri
tdi wu tinh toan 1a chép nhén duoc.

IV. KET LUAN

Trén co s& cia nhimg nghién ctru 1y thuyét
va thuc nghiém vé t6i uu hoa qué trinh phay bao
cac loai gd Keo trén cac may bao bén mat SK-
230, FE-620, chung t61 c6 nhitng két luan sau:

1. Anh hudng ciia van toc dy va chiéu séu
cit dén chi phi nang luong riéng, d6 nham bé
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mit va sai s6 gia cong 14 phi tuyén voi quy luat
ham bac 2 (cac biéu thic (3.7) — (3.9)).

2. Trong hai yéu t6 anh hudng thi toc do
day U c6 mirc anh huong 16n dén chi phi nang
luong riéng, con yéu té chiéu sau cit H c6 mirc
dd anh hudng nho hon.

3. Tir co s& cua khoa hoc cit got gd, phuong
phap luan t6i wu hoa cac qua trinh gia cong vat
liéu gb bang co gidi va két qua thuc nghiém
trén may cac bao bén mit SK-230, FE-620, da
thiét 1ap dugc md hinh toan hoc tdi wu hoa qua
trinh phay bao gd dam bao tinh dai dién cao vé
cac thong s6 diéu khién va ham muc tiéu, do la
cac mo hinh (11), (12). Két qua nay tao lap co s¢
quan trong cho giai cac bai toan tdi uu trong gia
cong b, vat litu gd bing cic may bao theo
nguyén ly phay.

4. Theo mé hinh t6i wu hoa da muc tiéu (md
hinh (12)), tim duoc cac gia tri van toc ddy U =
28m/ph va chiéu sau cit H = 1.46. Pay 1a cac
thong s6 ché do cat tdi wu cho cac may bao
SK230, FE-620 khi gia cong cac chi tiét thanh
theo muc tiéu t6i giam chi phi ning lwong
riéng va sai sd gia cong theo bé rong. Ché do
nay ciing dam bao tét yéu ciu do6 nham bé mat
(Rzmax < 85 pm — dat cip ban tinh V77 - V°8)

va cép do chinh x4c cip 2 (A<0.3mm).
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STUDY ON OPTIMIZE PROCESS MILLING PLANE WOOD

Hoang Viét
SUMMARY

This article presents the results of the research on establish a mathematical model to optimize the wood
processing on the mid-size four sided planning machine which is using widely in the wood processing plant in
our country. Results of experimental studies identified the correlation which show the influence of two basic
parameters of the cutting mode are pushing speed U and depth of cut H on own electric power cost N, = 7.150 -
4.332U + 7.213U% + 7.424H - 7.995U.H - 8.028H7 surface roughness R, = 3.375 + 5.932U + 3.174U° +
1.368H + 2.948U.H - 2.941H? and error of processing bar details A, =-1.123 +9.357U + 9.336U” + 5.366H +
9.115U.H + 6.181H> on the SK-230, FE-620. From this basis, we can establish the mathematical model for
calculating the optimal mode for the processs of milling plane on this machine groups. The model can be also
applied effectively on the other equipment and milling plant which have specifications similar to the SK-230,

FE-620 in actual production.

Keywords: Cutting mode, four sider planr machine, mathematical models, optimization, roughness
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