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KHAO SAT LUC CAT KHI PHAY KHO VA PHAY UOT
VAT LIEU HOP KIM NHOM AA7075

SURVEY OF CUTTING FORCE ON WET AND DRY MILLING OF AA7075 ALUMINIUM ALLOY

TOM TAT

Bai béo nay thurc nghiém khéo sat va danh gia vé luc cét khi gia cong kho va
gia cong wdt dong thoi phan tich dnh hudng clia cac thong s6 cong nghé dén luc
cat. Danh gia hidu qua clia viéc gia cng ¢0 st dung dung dich 1am mét va khdng
s dung dung dich lam mat khi phay hop kim nhdm AA7075. Thiét lap duoc
phurong trinh hdi quy clia luc ¢t phu thudc vao thong s6 cong nghé. Xay dung
c4c biéu do phu thudc ctia chiéu siu cat, van téc ct, lrong chay dao dén luc cat.
K&t qua nghién ctru 1am co s& dé cac nha cdng nghé Iira chon diéu kién gia cong
cho phl hop kinh té, dam béo duoc néng suét va chét lugng san pham.

Tl khoa: Gia cong kho, gia cong uét, hop kim nhom AA7075, lrc cat.

ABSTRACT

This paper survey and evaluate of the cutting forces on the dry and wet
machining and analyzes the effects of the cutting parameters. The efficiencies of
the cutting processes with and without the coolant in the milling aluminum alloy
AAT7075 are investigated. The regression equation of cutting force depending on
cutting parameters is given. The dependences of cutting depth, cutting speed,
the feed rate on the cutting force are demonstrated. The obtained results are
useful for the technician to select economically the processing conditions for
ensuring productivity and product quality.

Keywords: Dry machining, wet machining, AA 7075 aluminum alloy, cutting
force.
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1.GIOI THIEU

Luc cét 1a yéu t6 anh hudng dén chét lvong bé mét chi
tiét gia cong va nang sudt clia san pham. Luc cat tac dong
vao phdi va dung cu cat cuing véi anh huwdng clia nhiét sinh
ra trong qué trinh cat lam cho dung cu cat nhanh bi mai
mon hoic c6 thé pha hiy nghiém trong ludi cat. T quy
luat ctia lvc cat cé thé giai thich quy luat mai mon cla dung
cu ct, gitip nang cao dd bén va tudi tho clia dung cu cét.
Bén canh do luc c&t con co y nghia cho viéc tinh toan cong

60 | Tap chi KHOAHOC & CONG NGHE @ Tap 56 - S6 2 (4/2020)

Lé Nhu Trang™?, Tran Xuan Théi?,
Nguyén Trong Hai? Hoang Tién Diing®”

sudt may, do bén cla cac co cdu may, co cau chay dao, do
ga... bac biét, khi gia cong hang loat I6n trén hé théng
may CNC thi cac yéu t6 anh hudng dén lvc cét can phai
duoc quan tam [1, 2]... Panh gia anh hudng cla luc cat tir
d6 diéu chinh qua trinh cét cho hiéu suét va chat lvong san
pham cao nhat. Lyc cat va do nham bé mat co su thay doi
ty |é thuan véi nhau trong qua trinh gia cong vi vay thdng
qua lyc cat chung ta c6 thé dv doan duoc sy thay ddi clia
dd nham bé mat chi tiét gia cong [17].

D4 c6 nhiéu nghién cru anh hwdng clia cac yéu t6 dén
luc c&t nhw nghién ctru cla tac gia M.T Tsai cing cé&c cdng
sir [3] da tim ra phuong phap du doan luc cat khi gia cong
hgp kim nhém 6060-T6. Nhdm nghién ctru da dua ra duoc
hai phrong phéap va so sanh voi thuc nghiém dong thoi
thay rang budc tién va duong kinh dung cu cét, goc cit anh
huéng chinh dén lyc cat. Tac gid Badis Haddag [4] cling
nghién ctru anh hudng clia téc do cat, budc tién, goc cat
anh hwdng dén lec ct va xay deng dugc mo hinh mé
phéng gia tri lvc cho hop kim AA2024-T351. Nghién ctu
clia tac gia Xiaobin Cui [5] vé luc cét khi phay bé mét thép
AIS| H13, tAc gia d& phan tich cac yéu t6 anh hudng dén luc
cat trong d6 toc do cat ting lam luc gidm va khi ting thém
toc do cat luc lai ting. Mot s6 cac nghién ctru vé anh hudng
cla tdc do cat dén luc nhu [5 - 9]. Nghién ctu cla tac gid
Xiaobin Cui va déng nghiép [10] da xét dén anh hwédng cla
toc do cét, lvgng chay dao dén céc thanh phan lvc. Tac gid
Hoang Tién Diing va cong s nghién clru anh hwéng cla
ché do cét khi phay cao t6c bang dao phay ngon lién khdi
[18], tng dung phuong phap Taguchi nghién ctu anh
hudng clia ché do cat va goc xoan cha dao phay ngén lién
kh6i dén Iyc cat khi phay bién dang vat liéu hop kim nhém
Al6061 [19]. Hau hét cac thanh phan luc cat theo hwdng X,
Y, Z khi tang tc do cét, luc cat giam va dén khi van toc cat
tang thém nira thi lyc cét lai ting. Thuc nghiém ciing chi ra
& céac téc do cat khac nhau thi lvgng chay dao ting déu lam
cho lyc cat ting. Nghién ctru so sanh luc cét cho truong
hgp gia cong kho va cong uvot cling dwgc tac gid Behnam
Davoodi [11] dé cap dén. Nghién ctru chi ra khi gia cong
AA5083 c6 thé gia cong khd & tdc dd cét cao vi trong
treong hop nay lvc cét thdp hon gia cong wot. Mot sd
nghién ctu [12 - 15] so sanh luc cét va cac diéu kién khac
gilta gia cdng kho va gia cdng vét cling dwgc phan tich.
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Tuy nhién dé danh gia rd hon anh huwéng clia cac thong
s6 cong nghé khi phay hop kim nhém AA7075 bang dao
phay ngon va so sanh luc cat cho hai truong hop gia cong
kho va gia cong w6t trong cung diéu kién gia cong. T két
gud nghién clru gilip cho nha cdng nghé cling nhw cac nha
may xi nghiép diéu chinh cac diéu kién cat dé dat hiéu qua
va kinh té cao nhat khi gia cdng hgp kim nhém AA7075.

2. DIEU KIEN THUC NGHIEM
2.1.Vatliéugiacdng[16]

Hop kim nhém AA7075 la dong hgp kim bién dang héa
bén va la hogp kim nhém c6 do bé cao nhat. N6 thuong
duoc st dung chl yéu trong nganh cdng nghiép hanh
khong v tru va théi dlc, co khi chinh xac. Thanh phan hoéa
hoc ciia nhém AA7075 trong bang 1.

Bang 1. Thanh phan héa hoc clia hop kim nhdm AA7075 (%) [16]

Cu Mn | Mg Cr n Ti Al

12-20 1 03 | 21-29 | 018-0,28 | 5161 | 0,2 Con lai

Déc tinh k§ thuat ctia hgp kim nhém AA7075 dugc thé
hién trén bang 2.
Bang 2. Béc tinh vét Iy cllahop kim nhdm A7075

Pactinhvat ly Gia tri Pactinhvatly Gia tri
Nhiétdonongchdy (°C) | 483 | M dundan hoi (Gpa) 70-80
He s6 dan nhiét (W/m.K) | 130 Pién tr (C.m) 3,99e-006
Nhiét dung riéng (J/g-oC)| 0,896 | Ung suét udn (Mpa) 95
Ty trong (kg/m3) 2,7 Ung suéit kéo (Mpa) 150
B0 ciing (HB) 60 Hé s6 Poisson 0,33
2.2. May phay

Nghién ctu st dung may phay CNC HS Super MC500
nhv trén hinh 1 véi cac théng sé chinh: toc d6 quay truc
chinh: 100 + 30000 (vong/phut), céng sudt truc chinh
15kW, téc dd dich chuyén ctia ban may cat got: 1 + 30000
(mm/phat), téc doé chay khéng Ién nhat; 48000 (mm/phut).
Hanh trinh dich chuyén clia ban may: X x Y x Z =500 x 400 x
300 (mm).

Hinh 1. Mé&y phay MC500
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2.3.Dung cu cat
Thuc nghiém dung dao phay ngén HSSCo8 cé phu TiN,
kich thuéc dao 6x6x15x60 mm, c6 2 me cit. Dao cé do
clrng dat dwoc clia dung cu dat dén 60 HRC va khi phu TiN
cho dé bén cao, chdng mai mon va cé thé lam viéc & nhiét
dd cao, rit ngan thoi gian gia cong vat liéu hinh 2.
Cx45°

e /v

“ =
: e

A

Kich thudc (mm)
dl d: 11 12
6 6 15 60

Hinh 2. Thong s hinh hoc clia dung cy cat
2.4. Thiét bi do luc cit

Thyc nghiém str dung thiét bi do luc 3 thanh phan ma
sO Kistler Type 9139AA. dai do (-3kN=+3kN), hdp x@ ly dt liéu
va mét may tinh cling véi phan mém DynoWare dé do va
Xt ly di¥ liéu théng tin nhw hinh 3.

Dao cét

Hinh 3. Thiét bi do lurc cat va do thi két qua do
3. THU'C NGHIEM VA PHAN TiCH KET QUA
3.1. Thiét ké thyc nghiém do lyc cat

Trong nghién cru thic nghiém khao sat danh gia luc
cét v6i 3 thong sd dau vao, mdi thong sd gdm co 3 mic
khac nhau. Thyc nghiém theo ma tran truc giao dé tién
hanh nghién ctru thuc nghiém anh hwéng cta 3 thong s6
ché do cat 1a van t6t cat, lvong chay dao, chiéu sau cat cla
dao phay ngon dén lyc cat khi phay trong thoi gian 90, 180,
270 phut trong gia cong c6 st dung dung dich twéi ngudi
va khéng s dung dung dich tuéi ngudi bang 3, 4.

Bang 3. Tham s6 cét diing cho thic nghiém

T Tham s Ponvi Mtc 1 Mic2 | Mic3
1 |Vattoccat (V) m/phit 188 282 376
2 |Lugngchaydao(S) | mm/phit 800 1200 1600
3 | ChiBu séu cat(t) mm 05 1,0 15
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Bang 4. Bang ma tran thyc nghiém 3| 05| 1600 | 188 |88,60667| 132,00 |88,49333| 182,0164
Bién thuc nghiém
y Rién & héa s nghié 4115 | 1600 188 |98,09667 [150,7133| 115,65 | 2138046
tom) | Smmighit) |V /phit 5105 800 376 | 5186 | 8232 | 4759 | 108,300
X1 X2 |X3 6|15 800 376 | 69,73 |105,5267|62,17333| 140,9385
L e O I T 05 800 188 7105 | 1600 376 |75,92333|125,6567 | 64,48667 | 160,3511
L I I 15 800 188 8| 15| 1600 | 376 | 8857 [153,5267|86,90667| 1974028
S |11 - 05 1600 188 of 10| 1200 | 282 |71,21333| 1276467 |76,05333 | 164,7699
4111111 15 1600 188 0] 10| 1200 | 282 | 7254 1262867750067 1638181
I e A 05 800 376 1| 10| 1200 | 282 [7276333]1288467| 76 96667 | 1667928
I L5 800 376 Bang 7. Bang két qua do luc cat khi phay ¢o dung dich tron ngui sau thoi
701] 1|1 05 1600 376 gian 270 phit
§ 111111 15 1600 376 Ché dd cat Lyc cAt theo cac phuong | Luc cat
90| 0|0 10 1200 282 khi phay
0[0]0 10 10 1200 282 ot /Sh,t /Vh,t FxUNZ70 FyUNZ70 FzUNZ70 FU270
mm) | (mm/pnu m/pnu
1ol o lo 10 1200 28 (mm) [ (mm/pht) | (m/phat)| () (N) (N) )
Thuc nghiém do lvc cét khi phay c6 dung dich tudi 1105 800 188 56,87 |87,78667 |53,30667 | 117,398
ngudi sau thoi gian ct 90, 180 va 270 phat. Trén co s¢ do 21 15 800 188 [70,93667| 111,49 [76,30333| 152,5017
duoc gia tr '“’? cat theo phuong X, Y, Z kzh' df’ Xazc dinh - FaT0s | 1600 | 188 |o0es3as| 12377 |9050333] 178128
duoc lyc cat khi phay theo cong thic F=F +F +F (N [T 5T 1500 [ 188 [1001533| 15236 [127.8833] 2171100
Bang 5. Bang k&t qua do luc cat khi phay ¢o dung dich tron ngudi sau thdi | 5 05 800 376 [54,08333| 74 4558667 1023677
gian 90 phat 6| 15 | 800 376 |69,58667|97,27333 | 64,31333 | 135,7962
Ché do cat Luc cat theo cac phuong kLhL_PCChat 7105 | 1600 | 376 |77,91333]127,3367 |66,50667 | 1634632
1 pha
| ¢ 5 v | P90 | Fyugo | FzUgo thgoy 8| 15| 1600 | 376 | 8776 | 15324 | 8815 |197,3695
(mm) | (mm/phat) { (m/pht) | (N) N) N) ) 9| 10 [ 1200 282 | 7327 [1253267| 7815 |164,8717
05 | e 168 | 544 |36,65667|5057667| 1145 100 10 | 1200 | 282 | 7463 |127.9333| 7694 |1669022
2| 15 | 8w 108 | 684 | 1003 | 6364 | 14538 1| 10 | 1200 | 282 | 748 |1255267|79,07667 | 166,1568
3] 05| 1600 | 188 | 882 | 12164 |87,87333| 16762 _Thec nghiém do lyc cat khi phay khong ¢6 dung dich
twdi ngudi sau thoi gian cat 90, 180 va 270 phat
41 15| 1600 | 188 | 978 | 150,23 |100,1467| 19411 o e N . N
Bang 8. Bang két qua do lyc cat khi phay khdng c6 dung dich tron ngudi sau
51 05| 800 376 | 56 | 7087 |4685667| 10120 | gy gian0pht
61 15| 800 376 | 672 [9514333| 6155 | 13540 e docit Lucchttheocac phuong | Liccat
71 05| 1600 | 376 | 754 |1252067|73,86667| 15655 - khi phay
t 5 V| PK9O | FyK9O | FZK90 | ryap
8| 15| 1600 | 376 | 853 | 151,11 |8528667| 17694 , )
(mm) { (mm/phat) | (m/phdt)|  (N) (N) (N) )
9l 10| 1200 | 282 | 710 |1231067| 7542 | 14746
w0l 10| w20 | 282 | 721 |msg0s| a5 | o0 1]o05 | 800 188 [55,73667 | 86,42667 [51,36333 | 114,9536
0| 1m0 | 22 | 722 [1zasser 7667|1227 215 | 800 188 [69,24333[109,8933| 7531 | 150,1425
. ——L — - - ———— 13|05 | 1600 | 188 | 8861 |121,8867(87.90667| 1744582
Bang 6. Bang két qua do lyc cat khi phay cd dung dich tron ngudi sau thoi
gian 180 phit 4l 15| 1600 | 188 |98.44333| 15072 | 12082 | 216,8066
pn — — [alos| e 376 |52,18333|72,50333 | 47,56667 | 101,2048
edoca Ccca eo cac on Cca
: ¥ prong khfphay 615 80 | 376 | 6637 |9527333]6338667| 132,287
Tt S vV FxU180 | FyU180 | FzU180 FU180 7105 1600 376 | 76,39 [1252033(64,75333| 160,3256
(mm) | (mm/phdt) | (m/phlt) [ () | () | (V) N) 8|15 [ 1600 | 376 |86,00667| 14144 |91,44333| 189,1145
1]05| 80 188 | 5488 |86,07333[51,16333| 1141846 | |9 10 | 1200 282 |71,36333| 12357 | 7698 | 1621363
2115 | 800 188 |68.72667 | 003433| 7426 | 1agomss | |10 L0 | 1200 | 282 |7256667] 12548 |76,26667 | 1637918
1| 10| 1200 | 282 | 7261 |124,0467|76,72667| 162,9318
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Bang 9. Bang két qua do luc cat khi phay khong c¢d dung dich tron ngudi sau
thoi gian 180 pht

FU90 = 50,75525 +30,54428 =t
40,0771005 * S —0,0643639 * V(1)

Bang 10. Bang két qua do lurc cat khi phay khong c6 dung dich tron nguoi
sau thoi gian 270 phut

s ‘ . e 0, - 0,
Ché do cat Luc cat theo cac phuong Luc cat R 98.27% Ryjq= 97.52%
khi phay Bang 11. Kt qua phén tich ANOVA
m t (mm) S(rr]n,m/ /Vh' PKIB0 | FYKIBO | F2KIBO | Fy1g0 Number of obs: 11 R-squared: 0.99%
pha) {(m/phdtf vy | v | () (N) ROOLMSE:  0,069994 AdjR-squared: 0,999
1] 05 | 800 | 188 |55,7366786,42667[51,36333| 114,9536 Source | Sumof |Degree| Mean |F-value | Prob | Percent
squares of square >F |contribution
2| 15 | 800 | 188 |69,24333/109,8933| 7531 | 150,1425 e cedom %)
3] 05 | 1600 [ 188 | 88,61 |121,8867|87,90667| 1744582 Model |9934,3796| 4 |2483,5949 | 2639,63 |0,0000
4| 15 | 1600 | 188 [9844333| 15072 | 120,82 | 216,8066 t(mm) | 20325970 | 2 | 10162985 | 1080,15 |0,0000| 20449
5] 05 | 800 | 376 |[52,18333]72,50333]47,56667 | 1012048 : /Sh,t) 76089423 | 1 | 76089423 | 808697 10,0000 | 76,549
mm/ph
6| 15 | 800 | 376 | 6637 |9527333|63,38667| 132,287 Vi) | 22603 | 1| 2028403 | a1i2s |0.0000| 2%
71 05 | 1600 | 376 | 76,39 |125,2033]64,75333| 160,3256 Emor | 56453 6 0.9409 0,057
8| 15 | 1600 | 376 |86,00667| 14144 |91,44333| 189,1145 Total | 99400250 | 10 | 994,0025 100,000
9| 1,0 | 1200 | 282 |71,36333| 12357 | 7698 | 162,1363 - Sau thoi gian 180 phut
FU180 = 55,11933 +34,06749 = t
10 10 | 1200 | 282 |[72,56667| 125,48 |76,26667| 163,7918 40,0753617 %5 ~0,0691348 *V (2
1| 10 | 1200 | 282 | 7261 |1240467(76,72667| 162,9318 R? = 98,13% R3 4= 97,33%

Bang 12. K&t qua phén tich ANOVA

- - - Number of obs: 11 R-squared. 09915
Ché dg cat Luccattheocac phuong | Luccat Root MSE: 378242 Adj R-squared: 0,9859
khi pha
7 smm/ | v FXK270 | FyK270 | FzK270 FKS?Oy Source | Sumof |Degree| Mean \F-value| Prob | Percent
t (mm) hat) | (miphag)| N N squares of square >F rontribution
P P N) N) N) (N) freedom (%)
1| 05 | 80 | 188 |[5573667]86,42667|51,36333 | 114,9536 Model |10031,8728| 4 |2507,9682175,30|0,0000
2 1’5 800 188 69,24333 109,8933 75’31 150’1425 t(mm) 2424,3999 2 1212,1999 84,73 0,0000 23,962
3| o5 | 1600 | 188 | sse1 [1218867|87,90667| 1744582 (mm/sphl]t) T26961LL | 1| 72696111 | 50813\ 0.0000 | 71850
4| 15 | 1600 | 188 [9844333| 150,72 | 120,82 | 2168066 V(i) | 3378618 | 1 | 3378618 | 2362 | 0008| 3339
5 05 | 80 | 376 [5218333]72,50333(47,56667| 101,2048 Error | 858402 6 | 14,3067 0,848
6| 15 | 80 | 376 | 6637 |9527333)63,38667| 132,287 Total | 101177129 | 10 | 10117713 100,000
7| 05 | 1600 | 376 | 76,39 |1252033(64,75333| 160,3256 - Sau thoi gian 270 phut
8| 15 | 1600 | 376 |8600867| 141,44 |91,44333| 189,1145 FU270 = 56,68467 +35,37983 * t
+0,0774771 5 —0,088058 =V (3)
9| 10 | 1200 | 282 |[71,36333] 12357 | 7698 | 1621363 R?=98,62% R, = 98,03%
10 1,0 | 1200 | 282 |72,56667| 12548 |76,26667| 1637918 Bang 13. K&t qua phn tch ANOVA
1| 10 | 1200 | 282 | 7261 |[124,0467 7(?,72667 1629318 | [ Rsquared 09989
3.2. Xay dung mo hinh toan hoc cta lyc cat khi gia cong | poot MSE: 144189 Adj R-squared: 0,9981
kho{hcp kim nh6m AA7075 Source | Sumof |Degree| Mean |F-value| Prob | Percent
Ung dung phan mém Intercooled Stata 8.2TM da xay squares of | square >F pontribution
dvng dugc md hinh toan hoc héi quy thuc nghiém gitta freedom (%)
thong s6 dau vao (t, S, V), thong so dau ra luc cat khi phay. Model [10873,2104| 4 |2718,3026]1307,48|0,0000
Phuong trinh hoi quy anh hutng cta cac thong s6 ché t(mm) | 26412803 | 2 | 13206401 | 63521 |0,0000 | 24,264
do cat (V, S, t) luc cat khi phay c¢6 dung dich tuéi ngudi va S 76834540 | 1 | 76834540 | 369566 | 0,0000 | 70583
khong c6 dung dich twdi ngudi sau thoi gian gia cong 90, | (mm/pht)
180, 270 phat. V(m/p) | 5484761 | 1 | 5484761 | 26381 |0,0000| 5,039
» Phuong trinh hoi quy khi phay c6 dung dich twéi ngudi. Error 12,4743 6 2,079 0,115
- Sau thoi gian 90 phat Total | 108856846 | 10 | 1088,5685 100,000
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Phuwong phap ANOVA theo bang 11, 12, 13 twong tng
V@i thoi gian 90 phut, 180 phat, 270 phdt mic dd anh
huéng lugng chay dao (S) 16n nhat twong (ng 76,549%,
71,850%, 70,583%, chiéu sau cat (t) twong (ng 20,449%,
23,962%, 24,264%, toc dd cat (V) twong Gng 2,946%,
3,339%, 5,039%. Phuwong trinh hodi quy cé gia tri R? clia
phuong trinh hoi quy sau thoi gian 90 phat, 180 phut, 270
phut tvong ng 98,27%, 98,13%, 98,62%. Vi vay, m6 hinh
héi quy toan hoc nay la moé hinh héi quy phu hgp voéi 3
thong s6 dau vao (van toc cét, chiéu sau cat va luvgng chay
dao) va théng s6 dau ra la gi tri luc cét khi phay c6 dung
dich twéi ngudi.

» Phuwong trinh héi quy khi phay khéng c¢6 dung dich
twdi ngudi.

- Sau thoi gian 90 phut

F K90 = 59,49474 +34,35208 *t
+0,0756615 * S —0,0976448 *V (4)
R? = 98,03% R% 4= 97,18%

Bang 14. K&t qua phan tich ANOVA

Number of obs: 11 R-squared: 0,9936
Root MSE: 3,3558 Adj R-squared: 0,9893
Source Sumof |Degree| Mean |F-value| Prob | Percent
squares of square >F fontribution
freedom (%)
Model |10502,7757| 4 |2625,6939|233,16|0,0000
t(mm) | 2501,2267 2 | 1250,6134 | 111,05 | 0,0000 | 23,663
S 73215731 1 | 73275731 | 650,68 | 0,0000 | 69,322
(mm/phdt)
V(m/p) | 6739759 1 673,9759 | 59,85 | 0,0002 | 6,376
Error 67,5685 6 11,2614 0,639
Total | 10570,3442 | 10 | 1057,0344 100,000

- Sau thoi gian 180 phat
FK180=59,8187 +33,40613 *t
1+0,074668 9 xS —0,0930766 * V (5)
R? = 98,99% R3, 4= 98,56%

Bang 15. K&t qua phén tich ANOVA

Number of obs: 11 R-squared: 0,9962

Root MSE: 2,53108 Adj R-squared: 0,9936

Source | Sumof |Degree| Mean |[F-value| Prob | Percent

squares of square >F [contribution
freedom (%)

Model |10044,2680] 4 |2511,0670| 391,97 |0,0000

t(mm) | 22953010 2 |1147,6505| 179,14 | 0,0000 | 22,765
S 7136,5784 1 | 7136,5784 |1113,98(0,0000| 70,780

(mm/phdt)

V(m/p) | 612,3885 1 612,3885 | 9559 |0,0001| 6,074
Error 38,4381 6 6,4064 0,381
Total | 10082,7061| 10 | 1008,2706 100,000

- Sau thoi gian 270 phat
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FK270 =57,28382 +37,00466 *t
+0,0741508 *S —0,078 991 *V (g
R* = 98,71% R% 4= 98,15%

Bang 16. K&t qua phén tich ANOVA

Number of obs: 11 R-squared: 0,998

Root MSE: 1,83964 Adj R-squared: 0,9967

Source | Sumof |Degree| Mean |[F-value| Prob | Percent

squares of square >F [contribution
freedom (%)

Model [10331,3188] 4 |2582,8297| 763,19 |0,0000

t(mm) | 2852,3854 2 14261927 | 421,42 10,0000 | 27,555
S 7037,8700 1 | 7037,8700 | 2079,58|0,0000 | 67,988

(mm/phdt)

V(m/p) | 4410634 1 441,0634 | 130,33 |0,0000 | 4,261
Error 20,3056 6 3,3843 0,196
Total | 10351,6245| 10 |1035,1624 100,000

Phuwong phap ANOVA theo bang 14, 15, 16 twong (ng
V@i thoi gian 90 phut, 180 phat, 270 phdt mic dd anh
huéng lugng chay dao (S) 16n nhat twong (ng 69,322%,
70,780%, 67,988%, chiéu sau cat (t) twong (ng 23,663%,
22,765%, 27,555%, toc do cat (V) twong Gng 6,376%,
6,074%, 4,261%. Phuong trinh hoi quy cé gia tri R? clia
phuong trinh hoi quy sau thoi gian 90 phat, 180 phut, 270
phut twong tng 98,03%, 98,99%, 98,71% md hinh héi quy
phl hop véi 3 théng s6 dau vao (van téc cét, chiéu sau cat
va luong chay dao) va thong s6 dau ra la gia tri luc cét khi
phay khi phay khéng c6 dung dich tu¢i ngudi.
3.3. Phan tich &nh hwéng ctia dung dich tron ngudi khi
phay hgp kimnhdm AA7075

Pé danh gia anh hudng clia dung dich tron ngudi dén
I cat, nghién ciru tién hanh thuc nghiém gia cong hop
kim nhém A7075 & cung diéu kién véi hai truong hop c6 st
dung dung dich tron ngudi va khéng st dung dung dich
tron ngudi cho cac thi nghiém va két qua thuc nghiém
dugc thé hién sau thoi gian gia céng 90 phut, 180 phut, 270
phut trong ng trén hinh 4, 5, 6. Két qua cho thay hau hét
cac thi nghiém do do luc cat khi gia cong khd déu Ién hon
Ic cat do duoc khi gia cong uwdt, tuy nhién gia tri chénh
léch nhau ctia hai truong hop nay la khong dang ké.

250

Z 200

150 | ] “nlnnmn

100 _ (||

N |

, I 11 NN
1 2 3 4 5 6 7 8 9 10

86 thi nghiém

v O U

Gia tri luc cit

1

mPhay wot mPhaykhd

Hinh 4. Biéu dd I cat khi phay w6t va phay khd sau 90 pht
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gian 90 phut, 180 phat, 270 phat lan lvot 1a 0,46%, 0,14%,

A 0% va sai léch 16n nhét tuong Gng 1a 5,3%, 6,33%, 5,04%.
220 Nhu vay sai léch gilra trvong hop cé st dung dung dich,
0 150 H - s B khong st dung dung dich 1a khéng dang ké khi xét luc cat
g H 'H | ’ | | khi phay. Trong khoang thoi gian gia cong nhat dinh viéc
5 W0 H ’ ‘ ‘ ‘ khong st dung dung dich tron ngudi khi gia cong hop
o5 kim nhdm gitp chi phi gia cong, bado vé mai truéng va strc
’ 0 H ‘ ’ ‘ H khée con nguoi.
) § 9 0 1 4, KET LUAN
S6thinghiém Nghién ctru da thuc nghiém gia cong hop hop kim
‘ nhom AA7075 bang dao phay ngén khi gia cong khé va gia
, » cong wot cho thdy luc cat khi gia cong khd ting khéng
nPhay uGt mPhay kho dang ké so v6i gia cong uat & cung diéu kién cat. Két qua
cho thay rang luc cét khi khéng st dung dung dich tron
Hinh 5. Biéu dd luc cét khi phay w6t va phay khd sau 180 phit ngudi tang hon so véi trvong hop c6 st dung dung dich
tron ngudi, tuy nhién mirc dd tang déu nhé hon 10%. Nhuw
250 vay trong khoang thoi gian gia cong nhéat dinh gia cong
20 A . khong str dung dung dich tvéi ngudi hoan toan khong anh
z N hudng nhiéu dén lyc cat khi phay. Nghién ctru ciling xay
% 150 u ‘ i ‘ duwng dwgc phuong trinh hoi quy va cac biéu dé anh hwéng
3 2 [ ‘ ‘ ‘ ‘ clia cac théng s& cong nghé dén luc cét. Tir phwong trinh
£ 100 i hdi quy cho thdy mirc do tang cda luc cét khi tang chigu
o ‘ H ‘ ‘ ‘ ‘ ‘ ‘ séu cét va lvong chay dao va mrc do giam clia luc cét khi
‘ ’ H ‘ J ‘ ‘ ‘ tang van tdc cét. Bieu nay gilip nha cong nghé c6 thé diéu
0 HN HE chinh ché d6 cat phu hop dé cho nang suat va chat lwgng
1 2 3 4 5 6 7 8 9 10 1 gia cong hop kim nhdm AA7075 |a t6t nhat.
$6 th nghiém LOI CAM ON
Cam on Khoa Co khi, Trung tdm Ky thuat Hong Hai
mPhay U6t mPhay kho (Foxconn) va Phong Nghién ciu gia cong CNC5 truc,

Truong Pai hoc Cong nghiép Ha Néi da hoé tro trong quéa
Hinh 6. Biéu dd luc cAt khi phay w6t va phay kho sau 270 phiit trinh nghién céu.

Bang 17 cho thay sv chénh léch lyc cat khi gia cong
kho va gia cong. Sai léch nhé nhat tvong ¢ng sau thoi

Bang 17. Két qua phén tich ANOVA

Thai gian 90 phut Thai gian 180 phit Thai gian 270 phat
TT | FU-Thycnghiém | FK-Thyc nghiém | Saisd | FU-Thucnghiém | FK-Thyc nghiém |  Saisd FU-Thyc nghiém | FK-Thuc nghiém Sai s0
(N) (N) (%) (N) (N) (%) (N) (N) (%)
1 1141157 114,9536 0,73 114,1846 115,6321 1,25 117,398 118,2538 0,72
2 143,8308 150,1425 4,20 148,9853 150,5975 1,07 1525917 1535334 0,61
3 1740712 174,4582 0,22 182,0164 1751117 3,94 178,1283 177,8059 0,18
4 205,3258 216,8066 5,30 213,8046 214,0964 0,14 217,1192 216,2084 0,42
5 100,1032 101,2048 1,09 108,309 101,8639 6,33 102,3677 102,6652 0,29
6 131,7322 132,287 0,42 140,9385 1328771 6,07 135,7962 143,0072 5,04
7 163,764 160,3256 2,14 160,3511 161,021 0,42 1634632 163,3666 0,06
8 193,3424 189,1145 2,24 197,4028 189,6822 4,07 197,3695 197,3612 0,00
9 160,9523 162,1363 073 164,7699 159,6196 323 164,8717 165,3747 0,30
10 163,0322 163,7918 0,46 163,8181 160,6013 2,00 166,9022 166,9778 0,05
11 162,0946 162,9318 0,51 166,7928 161,2766 342 166,1568 166,3792 013
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