CONG NGHE

NGHIEN CUU ANH HUGNG CUA HAI THONG SO (U., t.)
DEN DO CHINH XAC KiCH THUGC KHI GIA CONG
HOP KIM CUNG BK25 TREN MAY CAT DAY CW420 HS

RESEARCH ON THE IMPACT OF DATA (U, te) TO THE ACCURACY OF THE SIZE
WHEN MACHINING HARD ALLOYS BK25 ON THE CW420 HS WIRE ELECTRICAL DISCHARGE MACHINING

TOM TAT

Bai béo trinh bay két qua nghién ctiu anh hudng cla hai thong s6 U. va te
dén do chinh xac kich thudc khi gia céng hgp kim cling BK25 trén méy cdt day
CW420 HS. Két qué nghién cfu dua ra la co s6 gitp cac nha 1am cng nghé xac
dinh dugc cac thong so dau vao tdi uu nham néng cao d6 chinh xdc kich thudc va
nang sudt khi gia cong vat liéu hap kim cting BK25. Dong thoi két qua lam tai liéu

phuc vy gidng day chuyén mon trong nha trudng.

Tir khda: Thong so cong nghé, dg chinh xdc kich thutc, BK25, mdy cdt ddy

(W420 HS.

ABSTRACT

This paper presents the results of studying the effect of two parameters of Ue
and t. power to the accuracy of size when machining BK25 hard alloy on the
(W420 Wire discharge machining. The results of this research are the basis for
helping technologists determine the optimal input parameters in order to
improve the accuracy of size and productivity when processing hard alloy
materials in general and BK25 in particular. And also these results shall be used

as materials for teaching in the school.

Keywords: Technological specifications, the accuracy of the size, BK25,

CW420 HS wire cutters.
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Pang Xuan Thao'”, Nguyén Chi Bao'

WF mm/s  Toc do chay day

WT g Luc cdng day

WL Kg/cm®  Ap luc nudc bom lam mat
CHU VIET TAT

cw Wire Cutting
N Thi nghiém
HQ Han Quéc

1. GIGI THIEU

Trong nhitng nam gan day tai Viét Nam nhu cau s
dung cdc mac vat liéu c6 dé ciing va do bén cao nhu:
SKD11, SKD61, BK20, BK25... lam khudn dap, chay dap
trong ché tao roto va stato clia déng co dién khong nging
tang. Gia cdng cac loai vat liéu c6 dé cling cao nay chl yéu
dung may gia cdng tia IUa dién, cu thé Ia trén may cat day,
xung dién [8].

Trong nudc, nhiéu doanh nghiép da trang bi may gia
cbng tia Itia d€ chl déng trong van dé gia cong. Tuy nhién
viéc xac dinh ché dd cdng nghé dé gia cong tai cac co s&
thudng xéac dinh dua vao tai liéu kém theo may hodc theo
kinh nghiém, do d6 chua c6 mét thédng s6 cu thé danh gia
cho ting vat liéu cu thé giup cho ngudi gia cdng thdy dugc
anh huéng cua cac théng s6 cdng nghé dén d6 chinh xac
hinh dédng hinh hoc va d6 chinh xac kich thudc gia cong, vi
vay hiéu qua khai thac va sit dung may vi thé bij han ché.

DPé gilp ngudi gia cdng ¢ su danh gia cu thé hon trong
qua trinh gia cdng va c6 thém thdng tin dé lam tai liéu tham
khao, nhém tac gia da tién hanh nghién cu su anh hudng
cla hai théng s6 (Ue, to) dén do6 chinh xac kich thudc khi gia
cdng hgp kim ciing BK25 trén may cat day CW 420 HS.

2. Ol TUGNG, PHAM VI VA PHUGNG PHAP NGHIEN CUU
2.1. P3i tugng nghién cuu

Mady: SG dung may cat day WC420 HS, dat tai Trung tam
Ca khi, truang Pai hoc Cong nghiép Ha NGi (Hinh 1).

Théng s6 mdy: May cat day CW420 HS c6 thong s6 nhu
bang 1[7].
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Vat liéu: Hop kim cling BK25 véi kich thudc 60x60x20
mm (hinh 2 ¢é thanh phan héa hoc cua thép BK25 nhu
trong bang 2.

Ddy cdt: Day déng (HQ), dudng kinh day ap dung
0,2mm (hinh 3).

Thiét bi do: Panme do 16 3 chiu, thang do 1pm
Mitutoyo 368-163 (hinh 4).

Hinh 1. Mdy ct day CW 420 HS
Bang 1. Thong s6 ky thudt may cat day CW 420 HS

MACHINE BODY (W-420HS
Hanh trinh truc (XxYxZ) mm/in 400x280x220
Hanh trinh phuy (UxV) mm/in 60x60
Kich thudc I6n nhat cGa phéi | mm/in 800x600x215
Khai lugng 16n nhat clia phdi | kg/lb 500/350
Bugc tién phoi mm/in 800mm/min
H& thong 6 truc mm/in AC Servo Motor
Pham vi duong kinh cla ddy | mm/in 0,15-0,3
Vong quay phdi l6n nhat mm/in 300mm/sec/ 11,8 inch/sec
Luc cang day Gf 400-2500
Kich thuéc mdy mm/in 2200x2200x2130
Khi ngap nudc mm/in 2200x2100x2130
Khdi lugng may kg/Ib 2500

Hinh 2. Hgp kim cing BK25

Bang 2. Thanh phén héa hoc clia hop kim BK25

Macvat Thanh phan héa hoc trung binh cac nguyén td (%)
it | we | © | @ Ni | Mo | n
BK 25 75,15 9,42 12,31 0,81 0,45 1,86

Hinh 3. Day ddng 0.2- HQ

oADINYY;

E:
[

Hinh 4. Panme do 16 3 chdu Mitutoyo 368-163
2.2. Pham vi nghién ciu

Xac dinh dnh hudng clia hai théng sé 1a dién ap phdng
dién (Ue) va thai gian phong dién (te) dén dé chinh xac kich
thudc khi gia cong thép hgp kim BK25.
2.3. Phuong phap nghién ciu

Nghién cu dugc thuc hién gia céng trén 7 16, vat liéu
cat thép hop kim BK25. Cac mau dudc tién hanh cit trén
may cat day WC420 HS vai thong s6 dau vao U. va te thay
déi; St dung phuong phéap quy hoach truc giao, chon dang
phuang trinh héi quy, xac dinh dugc thong sé thi nghiém
va tién hanh thuc nghiém. Do, kiém tra danh gié kich thuéc
sau khi gia cdng, xac dinh dugc méi quan hé gitia d6 chich
xac kich thudc véi dién dp phong dién U. va thdi gian
phéng dién t. [1, 3].
3. THUC NGHIEM VA PHAN TiCH KET QUA NGHIEN CUU
3.1. Thiét ké mau thi nghiém
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Hinh 5. Ban vé gia cdng 16 ludn day. trén phoi
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S dung may ban 16 gia cong 7 16 @ 2 dé ludén day cat 6 ololsolelnl3!|Blal 3
(hinh 5).

Pudng kinh 16 cit @ 11 0,005 mm.
3.2. M6 hinh héa qua trinh gia cong (hinh 6)

40101 4
7 |0]0(8 |6 133 |13(43] 3 | 4 | 10| 4
3.4. Chon théng sé daura

DO chinh xac kich thudc 16 gia cong, ky hiéu (Y): D6
chinh xac kich thuéc dugc xét la hiéu sé gila kich thudc
l thuc do dugc va kich thudc danh nghia tinh tai tdm dung

sai. Gia s( ta xét kich thudc danh nghia tai mién dung sai Js.

Do mién dung sai nay cé tdm déi xiing nén do chinh xéc
» Po chinh xdc kich thwdc

Cécyéu tdnhidu

Dién cyc diy, chit diénmgi | QU4 trinh gia cong
trén may cit diy
Chwong trinh gia céng CW420 HS

kich thuéc la phan sai léch gilia hiéu sé kich thudc thuc do

dugc va kich thudc danh nghia.

" 3.5. Thuc nghiém do két qua va xay dung mé hinh toan
hoc d6 chinh xac kich thuéc phu thudéc vao U. va t.

Hai théng sb nghién ciu
Uevi t,

Hinh 6. Hinh v& mé hinh hda qua trinh gia cbng
3.3. Chon théng sé dau vao

Qua qué trinh tim hiéu may cat day CW420HS lua chon
khao sét hai bién: Ue va te

- Ue khdo sét tu 75 + 85(V)

-t khdo sat tu 5 + 7 (us)

S6 ddiemr thi nghiém N theo quy hoach thuc nghiém la
[2]: N=2K

Trong d6: N - s6 thi nghiém

K - & bién dau vao Hinh 7. Hinh &nh cdt 716 thi nghiém

D3t trén g3 trong
quz trinh gia cong
cao d6 chinh xac tién hanh thém 3 thi nghiém nén téng s6 e

e
i

Véi bién dau vao k = 2 ¢6 sé thi nghiém N = 4. Dé nang

I

T
| | | Vitido1l
thinghiémla:N=2k+3 =7, | i | [}
Dit X, =Ue Xo = te | i | 41&
Ma héa gia tri: I i I
Ue max= 85(V); Ue min= 75(V); Uetrung binh = 80(V) : ! |
te max= 7 (IJS),' temn= 5 (l,lS); te trung binh = 6 (HS) ] _|_ é} e N .
Ue max= +1; Ue min= -1; Ue trungbinh=0 | | I
te max= +1; te min= '1; tetrungb}nhzo 1 _L_@_
V&i thi nghiém dau vao la hai bién U,, t., theo quy hoach | - -
thuc nghiém ta thuc hién 7 thi nghiém vay c6 thong s6 quy ] e ) _ e ]
hoach thuc nghiém trén may gia cong cat day tia Itia dién ,}— TA
CW 420 HS (bang 3). | I |

Bang 3. Bang quy hoach thuc nghiém thong s6 dau vao

> Hinh 8. Ban vé vi tri do kich thudc
fi':": ov o Hinh 7, 8 12 hinh anh clia 7 16 thi nghiém va vi tri do kich
Thi | s | )| ) | OFF | AN |AFF|sV (:n':n (‘n"::n Ll ‘(':L thudc.
nghiém| 1o (Ve) (ues) (ks) | (s) | (us) | (V) oy | ) (9) /(mgz) 3.5.1. Két qua do dudng kinh 16 sau khi gia céng ciia
o thinghiém 16 1 (bang 4).
Bang 4. Két qué do dudng kinh 16 tai 2 vitri 16 1
1 STL-1(75 )5 (1303 (13(43] 3 4 110 | 4
Puodng kinh Puong kinh | Pudng kinh trung
2 A4 7 B3] B 8] 3 4 110 4 Lan do taivitrido1 | taivitrido2 | binh clia 2 vi tri do
3 (4118|5133 |38 3] 4]10]4 (mm) (mm) (mm)
4 |H1[+185 |7 |13 |13 3| 4]0 4 1 11,008 11,006 11,007
5 0[0[8 |6 |13]3|[13]43] 3 4 110 | 4 2 11,006 11,004 11,005
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3 11,010 11,008 11,009 3 11,022 11,019 11,021
4 11,009 11,007 11,008 4 11,021 11,021 11,021
5 11,011 11,009 11,010 5 11,023 11,020 11,022
6 11,011 11,009 11,010 6 11,023 11,021 11,022
Gia tri trung Gia tri trung
binh ctia 6 11,009 11,007 11,008 binh ctia 6 11,022 11,020 11,021
lan do lan do

3.5.2. Két qua do dudng kinh 16 sau khi gia céng cua
thinghiém 16 2 (bang 5).
Béng 5. Két qud do dudng kinh 1 tai 2 vitri 16 2

3.5.5. Két qua do dudng kinh 16 sau khi gia céng cta
thinghiém 16 5 (bang 8).
Bang 8. Két qué do dutng kinh 16 tai 2 vitri16 5

Pudng kinh Pudng kinh | Dudng kinh trung Dudng kinh Pudng kinh | Dudng kinh trung
Lan do taivitrido1 | taivitrido2 | binh clia 2 vi trido Lan do taivitrido1 | taivitrido2 binh ctia 2 vi tri
(mm) (mm) (mm) (mm) (mm) do(mm)
1 11,014 11,010 11,012 1 11,017 11,014 11,016
2 11,013 11,009 11,011 2 11,015 11,013 11,014
3 11,015 11,011 11,013 3 11,016 11,014 11,015
4 11,012 11,010 11,01 4 11,017 11,015 11,016
5 11,015 11,01 11,013 5 11,016 11,014 11,015
6 11,012 11,010 11,01 6 11,015 11,013 11,014
Gia tri trung Gia tri trung
binh ctia 6 11,014 11,010 11,012 binh ctia 6 11,016 11,014 11,015
lan do lan do

3.5.3. Két qua do dudong kinh 16 sau khi gia céng cia
thinghiém 16 3 (bang 6).
Bang 6. Két qua do dudng kinh 10 tai 2 vitri16 3

3.5.6. Két qua do dudong kinh 16 sau khi gia céng cia
thi nghiém 16 6 (bang 9).
Bang 9. Két qua do dudng kinh 16 tai 2 vi tri 16 6

Budng kinh DBuong kinh | Dudng kinh trung Buong kinh Buong kinh | Duong kinh trung
Lan do taivitrido1 | taivitrido2 | binh ctia 2 vitri do Lan do taivitrido1 | taivitrido2 binh ctia 2 vi tri
(mm) (mm) (mm) (mm) (mm) do (mm)
1 11,016 11,013 11,015 1 11,015 11,013 11,014
2 11,013 11,010 11,012 2 11,016 11,014 11,015
3 11,014 11,012 11,013 3 11,017 11,015 11,016
4 11,015 11,011 11,013 4 11,016 11,014 11,015
5 11,016 11,013 11,015 5 11,016 11,013 11,015
6 11,015 11,013 11,014 6 11,015 11,014 11,015
Gia tri trung Gia tri trung
binh ctia 6 11,015 11,012 11,013 binh ctia 6 11,016 11,014 11,015
lan do lan do

3.5.4. Két qua do dudong kinh 16 sau khi gia céng cua
thinghiém 16 4 (bang 7).
Bang 7. Két qué do dudng kinh 16 tai 2 vi tri 16 4

3.5.7. Két qua do dudong kinh 16 sau khi gia céng cua
thi nghiém 16 7 (bang 10).
Bang 10. Két qua do dudng kinh 16 tai 2 vitri16 7

Dudng kinh Puong kinh | Dudng kinh trung Pudng kinh DBuong kinh | Dudng kinh trung
Lan do taivitrido1 | taivitrido2 binh clia 2 vi tri Lan do taivitrido1 | taivitrido2 binh ctia 2 vj tri
(mm) (mm) do (mm) (mm) (mm) do (mm)
1 11,022 11,021 11,022 1 11,016 11,013 11,015
2 11,023 11,020 11,022 2 11,017 11,014 11,016
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3 11,017 11,014 11,016
4 11,016 11,013 11,015
5 11,017 11,015 11,016
6 11,016 11,013 11,015
Gia tri trung
binh ctia 6 11,017 11,014 11,015
lan do

3.6. Xay dung phuong trinh toan hoc biéu dién d6 chinh
xac kich thudc theo U.va t.

Dé tim ra mdi quan hé gitta d6 chinh xéac kich thudc
(dugc ky hiéu la Y) véi cac ché doé (Ue, t.) khac nhau trong 7
thi nghiém trén tién hanh nhu sau [5, 6]:

- Xéc dinh kich thuéc 16 gia cong khi thay d&i thong s6
dau vao (U, to)

- Xay dung phuong trinh héi quy biéu dién dé chinh xac
kich thudc theo (Ue va to tir cac kich thudc 16 gia cong

- Danh gia dé tin cay cia ham héi quy thuc nghiém.

3.6.1. Xac dinh kich thuéc 16 gia céng & timg thi
nghiém

Kich thudc 16 gia cong & tling thi nghiém dugc xac dinh
theo céng tuc:

Y]= dthtjc te- ddanh nghia & tam dung sai (1)

Trong doé:

- Y; la kich thudc 16 & lan thi nghiém th( j (j chay ti 1
dén 7).

- danh nghia & tam dung sai = 11,0mm la kich thuéc danh nghia
ctia 16 @11,0mm c6 dung sai la +0,005mm

Zdn + zdiz
i=1

_ =1

diuce = (2)
+dir : Pudng kinh 1an do i & diém do 1

+di : Dudng kinh 1an do i & diém do 2

+ n :S61an do (6 1an)

Két qua do trung binh dugc trinh bay & bang11.

Bang 11. Két qué do trung binh cdc mau thi nghiém,

Thi nghiém U.(V) t (ps) Yi
1 75 5 0.008
2 75 7 0.012
3 85 5 0.013
4 85 7 0.021
5 80 6 0.015
6 80 6 0.014
7 80 6 0.015

42 | Tap chiKHOA HOC & CONGNGHE o S&47.2018

3.6.2. Xdy dung phuong trinh héi quy dé chinh xdc
kich thudc phu thuéc vao U, va t.

Bang ma hoa cac gia tri dung cho khao sat héi quy nhu
bang 12. S dung phan mém Excel dé xay dung phuong
trinh héi quy theo s6 liéu bang trén ta dugc két qua tra ra
nhu bang 13.

Bang 12. B3ng ma héa cac gid tri diing cho khdo sét hoi quy

™ X1 X2 X1.X2 yi

1 -1 -1 1 0.008
2 -1 1 - 0.012
3 1 -1 . 0.013
4 1 1 1 0.021
5 0 0 0 0.015
6 0 0 0 0.014
7 0 0 0 0.015

Quan sat muic d6 ¢ y nghia cla cac bién dau vao anh
hudng dén ham Yj tai cot P-value ta thdy véi muic y nghia
a < 0,05 thi tuong tac X1.X2 1a khdng dang ké nén cé thé
bd qua. C&n c bdng 12 ta c6 phuong trinh héi quy méa héa
c6 dang nhu sau:

yi=0,01414286 + 0,0035 X1 + 0,003 X2 (3)

Theo phuang trinh (3) cho théy, dé chinh xac kich thuéc
gia cdng giam khi tang gia tri X1 (Ue) va X2 (t.) nhung do hé
s6 tu do ctia Ue 16n han hé s6 tu do clia te nén U anh hudng
nhiéu hon t..

St dung phan mém Maple 13[4], xay dung dé thi mé ta
moi quan hé gilta d6 chinh xac hinh dang hinh hoc y; véi
X1(Ue) va X2 (te), cho phuong trinh héi quy (dang ma hoa)
dugc két qua nhu hinh 9.

Plot3d(0,014143 + 0,0035*X1 + 0,003*X2, X1=-1..1, X2=
-1.1);

Yi0014+

0.016—

0.018—

0.020+

Hinh 9. D3 thi 3D biéu dién quan hé giita dd chinh xdc kich thudc Y; vdi Ue va te
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Bang 13. Két qua phan tich hi quy

SUMMARY QUTPUT
Regression Statistics
Multiple R 0,97901049
R Square 0,95846154
Adjusted R Square  0,91692308
Standard Error 0,00113389
Observations 7
ANOVA
df ) MS F Significance F
Regression 3 0,000089 2,9667E-05 23,07407407 0,01419179
Residual 3 3,8571E-06 1,2857E-06
Total 6 9,2857E-05
Coefficients  Standard Error t Stat P-value Lower 95% Upper95%  Lower 95.0%  Upper 95.0%
Intercept 0,01414286 0,00042857 3 6,11639E-05 0012778952 0,01550676  0,01277895  0,01550676
X1 0,0035 0,00056695  6,17341973 0008556942  0,001695723  0,00530428  0,00169572  0,00530428
X2 0,003 0,00056695  5,29150262 0,013168452  0,001195723  0,00480428  0,00119572  0,00480428
X1.X2 0,001 0,00056695  1,76383421 0,17595496  -0,000804277 0,00280428  -0,00080428  0,00280428

3.6.3. Kiém dinh su tuong thich ciia phuong trinh héi

quy véi thwucj nghiém

Su tuong thich ctia phuong trinh héi quy dugc kiém
dinh bang tiéu chuan Fisher [5, 6]:

(4)

D&i véi phuong an thi nghiém 13p tai tam:

Séu _ z:\;(yi _9|)

N-—I

Trong dé:
- Si,: Phuong sai du.
-y; : Gia tri do tU thyc nghiém (bang 13)
- ¥,: Gi tri tinh theo phuang trinh héi quy (bang 13)
-N :S6 thi nghiém trong phuong an (N =7)
-1 :Hé s6 c6 nghia clia phuong trinh héi quy (I = 3)
Thay s6 vao phuong trinh (5) ta dugc:

S%, =0,0000017675 (6)
Bang 14. 54 liéu thuc nghiém

S6 thi X . -
nghiém yi yl (yn yl) (yi_yl)

1 0,008 0,0076 0,0004 0,00000016

2 0,012 0,0136 -0,0016 0,00000256

3 0,013 0,0146 -0,0016 0,00000256
4 0,021 0,0206 0,0004 0,00000016
5 0,015 0,0141 0,0009 0,00000081
6 0,014 0,0141 -0,0001 0,0000001

7 0,015 0,0141 0,0009 0,00000081

Do thi nghiém Idp 3 1an tai tam nén phuong sai tai hién
dugc tinh nhu sau [5]:

Z:(yi -Y )2

S: =
th m_1

7)

Trong dé:

- S;.:Phuong sai tai hién.

-y :Gid tri do tU thuc nghiém (bang 13)

- ¥, :Gia tri tinh theo phuang trinh héi quy (bang 13)
-m  :S6 thinghiém lap tai tdm (m = 3)

Thay s6 vao phuang trinh (7) ta dugc

S; =0,000000168 (8)

Thay (6) va (8) vao phuang trinh (4) ta dugc F theo tiéu
chuén Fissher:

F=10,5

Tra bang phan vi phan bé Fissher vai p =0,05; fi=N-/=
7-3=4;f,=m-1=2

Ta cé: F1.p = Fo,95 = 19,3
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Vay F < Fo95 Nén phuang trinh héi quy tuong thich thuc
nghiém.
4, KET LUAN

Noi dung bai bdo da nghién ctu dnh hudng cla dién ap
phéng dién khéi tao U., thai gian phdng dién t. trén may gia
cbng tia Ita dién, dién cuc day (CW 420 HS) dén d6 chinh xac
kich thudc gia cong khi gia cong vat liéu mac thép BK25 da tim
ra dugc phuang trinh héi quy (dang méa héa) biéu dién moi
lién hé todm hoc gilra d6 chinh xac kich thudc theo X1 va X2
(Ue va te) la:

Y=0,01414286 + 0,0035 X1 + 0,003 X2 (*)

K&t qua nghién ctu cho thay khi tang U. va te thi ndng
suat cat tang nhung dé chinh xac kich thudc giam, do vay
can cu vao phuong tr‘lnh (*) ngudi lam céng nghé cé thé lua
chon hop ly Ue va t. dé viia ddm bédo nang suat vira dam
bdo dd chinh xac kich thudc trén mdy gia cong tia IUra dién
dién cuc day (CW 420 HS).
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