Tap chi Khoa hoc va Cong nghé 117 (2017) 037-043

Luwa chon bd thong s6 hinh hoc hop ly ctia manh dao hop kim cirng ché tao
tai Viét nam theo chi tiéu nham bé mét va d9 chinh xac kich thwéc khi tién
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Tom tat

Bai bao trinh bay mét nghién ctru thuc nghiém, lva chon hop ly cac théng sé hinh dang hinh hoc manh dao
hop kim ctrng ché tao tai Viét Nam (ban kinh miii dao r, géc trudc y, géc sau a, géc nang A...), dé dam bao
d6 nhém bé mét va do chinh xéac kich thudc hinh hoc khi tién chi tiét thép khéng gi SUS304 c6 bién dang
cong 16i trén may tién CNC. Phwong phéap thiét ké thuc nghiém Taguchi va phén tich phuong sai (ANOVA)
dwoc str dung, nhdm danh gia mirc do dnh hudng cta céc théng sb hinh hoc dung cu cat dén hai chi tiéu
nay. Két qué nghién ctru cho thdy: Béi voi d6 nham bé mét, va dé chinh xac kich thudc (dénh gia bang sai
léch dudng kinh gia cong so véi thiét ké AD) goc trude y ¢é mire do dnh huéng Ion nhét, tiép dén Ia ban
kinh miii dao r, géc sau a va cudi cting la géc néng A. Qua phan tich, thdo luan két qué thuc nghiém, nghién
ctru ciing chi ra dwoc bé théng sé hinh dang hinh hoc manh dao hop kim ciing phu hop, nhdm dat duoc
ddng thoi ca hai chi tiéu d6 nham bé mét va do chinh xac kich thwéc nhw sau: Géc truée y (-5°), géc sau a
(12°), ban kinh mdi dao r (0,4mm), géc nang A (-6°), géc nghiéng chinh ¢ (93°), géc mdi dao € (35°).

Tw khéa: Thép khodng gi, D6 nham bé mat (Ra), Ty s6 S/N, Phan tich phwong sai (ANOVA).
Abstract

This paper presents an experimental study for selecting the appropriate geometrical parameters such as
nose radius r, rake angle vy, relief angle a, elevation angle A ... of carbide insert, which is made in Viet nam,
to ensure best surface roughness and dimensional accuracy contour turning SUS304 stainless steel with
convex curved profile on the CNC lathe. Method of experimental design and analysis of variance shuch as
Taguchi and ANOVA were used to assess the influence level of the geometric parameters of cutting tools on
the two targets. The study results shows that for the surface roughness and the dimensional accuracy,
assessed by the deviation of the machining diameter compared with the design diameter AD, the rake angle
y have the the greatest influence level, Followed by, the contribution percentages for the nose radius r, the
relief angle a, the elevation angle A. By analysis and discussion on the experimental results, the study also
finds out the optimized parameters to achieve the best surface roughness and dimensional accuracy
simultanously as follows: the rake angle y (-5°), the relief angle a (12°), the nose radius r (0.4 mm),the
elevation angle A (-6°), the cutting edge angle ¢ (93°), the nose angle € (35°).

Keywords: Stainless steel, Surface roughness (Ra), Signal to Noise (S/N), Analysis of variance (ANOVA).

hai nhu axit, mudi v.v... la nhirng chat an mon hoa

% o hoc d6i voi kim loai.
Chat lugng gia cong 1a mot chi tiéu quan trong ; VoL al

trong nganh ché tao may. Hai tiéu chi quan trong dé
danh gia chat lugng gia cong 1a d6 nham bé mat va do
chinh xé4c kich thudc [1]. Boi I8, d6 nham bé mit anh
huong truc tiép dén ma sat, mai mon va do bén moi
bé mat chi tiét khi lam viéc. Ngoai ra, khi d6 nham
tang lam ting kha ning bi xAm thuc, an mon pha huy
bé mit, cac bé mat d6 nham 16n d& dong tap chit co
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D6 chinh xac kich thude 1a ddc tinh cha yéu cta
chi tiét may, quyét dinh tinh chat lip rap cta chi tiét,
ddc biét 1a nhimg chi tiét c6 bién dang phirc tap va do
d6 quyét dinh dén d6 bén, tudi tho chi tiét may. Do
chinh xac kich thudc giam, lam giam tinh 1ip ghép,
tinh lp 1an trong loat chi tiét; lam ting nguyén cong,
vat tu, dung cu xu ly lai kich thudc sai hong [3].

Mot trong nhom nhiing yéu t6 anh huong manh
mé va tryc tiép dén d(f)’nhém va do chinh xac kich
thude, do la cac thong so hinh hoc phan cat cua dung
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cu gia cong [1-5]. Thong sb co ban hinh hoc dao cat
trinh bay trong Hinh 1.

Hinh 1. Thong sé hinh hoc co ban phin cit cua dao
tién CNC: y- Goc trude, phy; a- Goc sau chinh, phu;
¢ - Goc mui dao; A- Goc nang; r - Ban kinh mui dao.

Thép khong gi (Stainless steel) ndi chung va
SUS304 noi riéng 1a nhitng loai thép ¢o tinh déo dai
cao, dé can, dap, go ngudi. Tuy nhién, thép nay kho
gia cong cit got vi gy ra hién tuong phoi day, bét
phoi, leo dao. Mit khac, thep SUS304 thudéc nhom
thép khong gi Austenit c6 ham luong hop kim cao
(Cr~1 8%, Ni~9%) khi bi bién dang, phan 16n to chure
austenit & phan bién dang chuyén thanh t6 chic
mactenxit co do cimg, do bén cao. Do do, gdy ra hién
tuong bién cirng bé mat sau gia cong [6-7].

Ham luong hop kim cao cling lam giam kha
nang truyen nhiét cla vat lidu, la nguyén nhan gay
mai mon, sai 1éch kich thude thong s6 phan cit dung
cu. Do do, lam giam chét luong bé mat gia cong, dic
biét la giam do bong, dd chinh xac kich thudc [6-7].

Hién nay, aé gia cong thep ‘khong gi nguorl ta su
dung pho bién vat liéu phan cét dung cu bang hop
kim cung, thuc té da cho thdy tinh hiéu qua ning
xuét, chat lugng gia cong dugc nang 1én rd rét [1-9].

Trong mét so tai liéu chuyén nganh da Xuét ban
c6 trinh bay co s¢ ly thuyét chung vé van deé nay [1—
11] Mot s bai bao, luan an tién si trong nudc va
nudc ngoai ciing da cong bd cac két qua nghién ciru
anh huong ciia cic thong sé hinh hoc dung cu cit dén
d6 nham va d6 chinh xac kich thudc théng qua céac
cong thire hdi quy thuc nghiém thiét 1ap dwoc vdi cac
truong hop gia cong cu thé [12-21].

M. Kaladhar [16] nghién ciru anh huong cua ché
d6 cit va ban kinh mii dao dén d6 nham bé mit va
nang xuit cat khi tién CNC thép AISI 304. Nghién
clru da chi ra ban kinh miii dao 0,4 mm la két qua t6i
wu, twong tng voi mirc d6 anh huong dén d6 nham la
28,1%,.

Rahul davis [17] nghién ctru anh huong ché do
cit va goc trude dao cit (O hai mirc 4° va 7°) dén do
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nhém'bé mt. Nghién ctru da chi ra goc truoc 4° la két
qua toi uu, twong tmg voi muc do anh huong dén do
nham la 10,9 %.

L. B. Abhang [18] nghién clru anh huong cua
cua ché do cat va ban kinh mui dao dén do nham bé
mat va luc cit khi tién thép EN31. Nghién ciru da chi
ra ban kinh mili dao 0,4 mm la két qua t6i wu dé dam
bao d6 nham bé mit va luc cit nho nhét.

Miroslav Radovanovi¢ [19] nghién ciru anh
huong cia ché d cit va ban kinh mii dao dén do
nham bé mat. Két qua ban kinh mii dao 1,6 mm la
mirc gia tri toi uu.

Lungu. N [20] nghién ctru anh hudng cua ban
kinh mili dao, goc trudc, goc sau phan ludi cit dén
nhiét do va luc cat. Két qua chi ra ban kinh mdi dao
0,4 mm, goc trude 8° va goc sau 12° 1a gia tri t6i vu.

T. Tamizharasan [21] nghién ctru anh hudng cla
ché d6 cat, goc sau va ban kinh miii dao dén lyc va
nhiét cit. Két qua chi ra ban kinh mii dao 0,8 mm,
gdc sau 3° 1a mirc gia tri toi wu.

Trong bai bao nay, tdc gia da di sdu nghién ctru
lya chon t6i uu hoa théng s6 hinh hoc manh dao hop
kim cimg ché tao tai Viét Nam (Goc trudc y, goc sau
0, ban kinh miii dao r, goc nang A, goc nghiéng chinh
¢, goc mui dao ¢), dé dam bao d6 nham, do chinh xac
kich thuoc, khi tién CNC chi tiét thép SUS304 co
bién dang try cong 16i. May tién CNC PLG-42, may
do d0 nham POCKETSURF (USA), Panme dién tu
Mitutoyo duogc st dung cho thuc nghiém.

Phuong phép thiét ké thi nghiém Taguchi, phin
tich phuong sai ANOVA, phan mém Minitab, Excell
dugc sir dung dé phan tich, danh gia két qua thyc
nghiém, dong thoi dua ra két qua lya chon bo thong

s6 hinh hoc dung cu cit t6i wu.
2. Thue nghiém
2.1. Vit li¢u, dung cu, thiét bi thi nghiém

Vat ligu: Thep SUS304 (JIS G-4303-91) co co

tinh, thanh phan hoa hoc nhu Bang 1, 2.

Bang 1. Co tinh cta thép SUS304

Co tinh
Gioi .. | ps Po
han Gioti O | that
Mac bén han dén . . Dﬁ
thép | o0 | cpay | dai | 2| cing
kéo chay doi
617 min 6" min 5min Wmin (HVmM)
(MPCZ) 0,
(MPa) %) | (05
SUS304 | 520 205 40 | 60 <200
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Bang 2. Thanh phan héa hoc chinh ciia thép SUS304

Msac | Thanh phén héa hec, (%)
thép Cinax Cr Ni Mnmax Simax
SUS304 {0,08 |18+20(8+10,5 |2,00 1,00

Bang 3. Thanh phan héa hoc ciia TT10K8

, . Thanh phan héa hoc, (%)
Machep kim ™6™ T 1ac | TiC | Co
I'OCT ISO

TTI10K8 | M20 82 7 3 8
Bang 4. Co tinh cia TT10K8
Co tinh
HOP Ty trong, d ;Glm;han Do cung
kim (a/cm’) bén uon, 6, (HRA)
g (MPa)
TTI0OKS8 | 13,5+13,8 >1450 >89,0

Mau thi nghiém: Dbi tuong gia cong la bé mat
tru tron xoay, bién dang cong 10i bang thép SUS304
nhu Hinh 2.

Vi tr" do da nhaim va kich thudt
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Hinh 2. Mau thi nghiém

Dung cu cdt: Manh dao hop kim climg mac
TT10K8 (theo tiéu chuin TOCT 3882-74) [1,3,5,7]
ché tao tai Cong ty TNHH CKHC 13, Cong ty TNHH
MTV HC21, Vién Coéng nghé - B6 Qudc phong,
manh dao dugc cb dinh trén than dao bang phuwong
phap han ddng, théng s6 hinh hoc phén cit dugc thay
d6i khi thyc nghiém Hinh 3. Thanh phin héa hoc, co
tinh hop kim manh dao thé hién trong Bang 3, 4.

Hinh 3. Manh dao hgp kim cung dung cho thi
nghiém
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Thiét bi: Thi nghiém duoc thyc hién trén may
tién CNC, ky hiéu PLG-42 (Pai Loan); Hé diéu hanh
Mitsubishi; cong sudt truc chinh 10KVA; Puong kinh
truc chinh 55mm, tbc do 100 + 6000 vong/phut, do
chinh xac 0,001mm.

May do dé nham: Ky hiéu POCKETSURF
(USA), thong s6 k¥ thuét trinh bay trong Bang 5.

Bang 5. Thong s6 ky thuat may POCKETSURF

TT Tiéu chuin Chi s0
R. 0,03pum + 6,35um.
1 | Dai do Ry 0,2pm + 25,3 pum.

Rumax 0,2pm + 25,3um.
Ra 0,2pum + 25,3 um.

2 | B chinh x4c do ASME B46.1, ISO, DIN

3 | B dai danh gia 0.8mm; 2.4mm; 4.0mm

4 | Téc d6 chuyén dong 5,08m/gidy

2.2 Nghién ciru, lwa chon cac théng soé hinh hoc
manh dao hop kim cung (0 trang thai tinh).

Trén co so tham khao cac tai liéu [1-12] va thyc
té san xuat tai Cong ty TNHH MTV hoa chit 21, lya
chon cac théng s6 hinh hoc phan cit dung cu cho thyc
nghiém nhu sau:

- Cac thong s can lya chon cé dinh dé dam bao
gia cong dugc theo bién dang chi tiét:

+ Chiéu day manh dao: Lua chon tiéu chuén hoa
la 8=5_0,05 mm.

+ Goc nghiéng chinh ¢: Véi bién dang cong
phtrc tap nhu trong hinh 2, qua trinh gia cong goc
nghiéng chinh va phu glua dao va phéi thay déi lién
tuc, dé gia cong duoc voi mot manh dao duy nhét,
can chon goc ¢ sao cho ludi cit ch1nh cit theo dung
bién dang va khong c6 hién tugng cit lem, ty mai cac
ving khong nam trong bién dang. Lua chon ¢ giita
ludi cit chinh va truc chinh goc 93°, do d6, ludi cit
chinh sé tao voi bé mat vudng goc cua chi tiét voi
truc chinh mdt goc 3°, viéc nay cung phu hop vai
nguyén cong xén mat dau chi tiét.

+ Goc mili dao &: Hinh thanh boi ludi cit chinh
va phu, can chon goc € sao cho ludi cit phu cit theo
dﬁng bién dang va khong cé hién tugng cit lem, ty
mai cac vung khong nam trong bién dang Lua chon
duge & = 35°. Déi v6i € = 55° cling co thé gia cong
duogc kha t6t, tuy nhién, qua chay mo phong bang
phan mém SSCNC va thuc nghiém cit thu, trén bé
mat sau gia cong xuat hién cét lem (Hinh 4).

- Cac thong s6 chinh can lua chon t6i wu:

+ Goc trude y: Vat lidu dao bang hop kim cimg
1a vat liéu c6 d6 clng cao nhung gion, bén udn thap,
dé gia cong thép SUS304 nén chon goc trudc am, ta
chon khoang nghién ctru thuc nghiém vy =-10 +0 (°).
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+ Goc sau a: Anh huong 16n dén ma sat gitra
mat sau chinh va mat dang gia cong, nén anh hudng
dén chat luong bé mat va tudi bén cua dao. Géc o
cang 16n, ma sat gitra mat sau chinh cua dao véi bé
mat dang gia cong cang giam, do d6 d6 mon mat sau
chinh cang giam, nén tudi bén dao tang, chat lugng bé
mat tang Ién. Tuy nhién, o cang tang, vat liéu phan
cét giam nén d6 bén mii dao giam. Liya chon khoang
thyc nghiém a = 10+14 (°).

+ Goc nang A: Anh huong dén phuong thoat
phoi, sire bén cua phan cat va diéu kién cét cia timg
diém trén ludi cit chinh. Khi tién tinh ding dao cé
gdc nang A < 0 dé phoi thoat ra theo huéng chua gia
cong khong 1am xdy sat bé mat da gia cong xong. Lira
chon khoang thyc nghiém A =-6+6 (°).

+ Ban kinh mui dao r: Khi gia cong tinh, ban
kinh miii dao thuong la chd duy nhat tiép xic manh
dao va chi tiét. Khi ting r thi d6 nham giam, tiép tuc
tang r s& xuat hién lyc cit 16n va rung dong, do d6 do
nham lai ting 1én. Lya chon khoang thuc nghiém r=
0,2+0,6 (mm).

Dao cdt 35°

Dao cdt 55°

“ﬂ
\Vi i cdt lem

k<07 |

Hinh 4. Duong chay dao c6 goc & = 35°, £ = 55°

2.3. Thiét ké thi nghiém Taguchi

Phuong phap Taguchi [22-24] cho phép danh
gia mirc do tac dong doc lap, tac dong lan giira cac
yéu t6 chinh, yéu t6 khong diéu khién duoc (yéu tb
nhiéu). Ty sd tin hiéu trén nhiéu S/N (Signal to
Noise) phat trién boi Taguchl duoc st dung dé phan
tich, nham danh gia két qua qua trinh dam bao chinh
xac hon. Cong thirc tinh S/N phu thudc vao tiéu chi
t6i wu hoa két qua dau ra: S/N=-10log(MSD); MSD
la d6 1éch trung binh binh phwong va tinh cho cac
truong hop khac nhau:

N . R . , 1 n
- Bau ra cang nho cang tot: MSD = —Z:(xf)2 (1)
n‘3

- Pau ra cang 16n cang tét: MSD )

—Z( -’

j=1 x,
- Bam bao gia tri danh nghia: MSD =~ Z(xj -x,)
n =

G3)

trong do: n 1a s6 thi nghlem xj 1a két qua dau ra thi
nghiém thir j, xo két qua ddu ra mong muén.
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Dé danh gia mirc d6 anh hudng cua cac yéu té ta
phai tinh gia trj phuong sai:

- Phuong sai tong:

n 2
" e |:Z y[:|
Sy =2y —— =y == )
i=1 i=1

- Gia tri S/N thtr i
T- Téng gia tri S/N

trong do:

- Phuong sai thanh phan yéu t6 A:

trong do: y,, - Két qua thir i cia A tai mic k

n, - S 1an lap lai cua A tai mirc k.
Phuong sai thanh phan cac yéu t6 B, C ciing xac
dinh tuong tu.
- Phuong sai ctia yéu t nhiéu:
Se=Sr-Sa-Ss-Sc (6)
- Muc d6 (%) anh huong cua cac yéu té chinh
va nhiéu:
PAZSA/ST; PBZSB/ST; PCZSc/ST; Pe:Se/ST (7)

Chon b thi nghiém mang truc giao Taguchi
gdm 27 thi nghiém, MSD tinh theo cong thirc (1) dé
dam bao do nham bé mit va sai léch kich thudc gia
cong cang nho cang tot.

Bang 6. Mirc thuc nghiém cua thong sé hinh hoc

TT Théng sb Cac muc thye
nghiém
1 |Goc trude v, (0) -10/-5/0
2 |Goc sau a, (0) 10/12/14
3 Ban kinh mui dao r, 02704706
(mm)
4 | Goc nang A, (0) -6/0/6

Thi nghiém duogc tién hanh & nhiét d6 25°C, d6
4m 55+65(%), mdi thi nghiém thyc hién bing mot
manh dao hop kim cing duy nhét, voi gla thiét rung
dong cua hé thong cong nghe khong (’101 manh dao
mon khong dang ké trong sudt qua trinh cat khong su
dung dung dich tron nguéi. Ché do cit khong dbi
V=50m/phut, S=0,04mm/vong, t=0,6mm - la gia trj
t6i wu khi nhom tac gia nghién ctru tién CNC thép
SUS304 dang bé mit try tron xoay c6 bién dang cong
16i; Mdi thi nghiém tién hanh do d6 nham (Ra) va do
sai 1éch duong kinh (AD) 3 14n, ldy gia tri trung binh
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tai vi tri xac dinh trén Hinh 2. Ta co bang thi nghiém
truc giao, két qua do va ty so S/N dugc trinh bay

Béng 8. Gia ,tri S/N trung binh ¢ cac mirc ciay, o, r, A
anh huong dén Ra

trong Bang 7. z R SR
£ g ) Théne s& Gia tri S/N trung binh o cac mirc
Bang 7. Két qua do d6 nham, kich thude va ty sé S/N ong so 1 2 3
*
Bing trye gino | RaTB D Y -1.810 | -0.060 -1.996
TT S/NRa S/NAD o -1.927 -0.978 -0.961*
ylal|lr| x| (um (mm)
r -1.962 -0.938* -0.966
1]0|10]02]-6]1.385|-2.8290(0.0510 | 25.8486 . 0920 | 869 L 067
2| 0]10]0.2] -6 | 1.367 |-2.7154| 0.0505 | 25.9342 — — '
3 |0 |10 02| -6 | 1371]27407| 00513 | 257977 | BAang9- Gia tri Ra trung binh o cdc mirc clia y, o, r, &
410 ]12[04] 0 |1.227]-1.7769| 0.0341 | 29.3449 Théng sb Gia tri Ra trung binh ¢ cac mirc
s 1o |12]04] 0 |1.203]-1.6053]0.0327 | 29.7090 1 2 - 3
6 |0]12[04] 0 |1.231]-1.8052]0.0312 | 30.1169 Y 1136 LOI1 1.264
o 1.228 1.099 1.084*
710 14[06] 6 |1.113]-0.92990.0437 | 27.1904 " 225 084" 103
8|0 |14[06] 6 |1.112(-0.9221|0.0432 | 27.2903 N 1697* 1'212 1'103
9 1 0|1406] 6 |1.117]-0.9611|0.0414 | 27.6600 ; T .
Bang 10. Gia tri S/N trung binh o cdc mic cua vy, a, r,
10 | 5|10 04| 6 | 1.019 |-0.1635| 0.0350 | 29.1186 | %ty b qan AD
11]-5[10[04] 6 |1.013(-0.1122]0.0311 | 30.1448 . S
12| 5|10 04| 6 | 1.012 |-0.1036 | 0.0330 | 29.6297 Théng s G'ftr!S/Ntmngzbmh“acm;“
13 -5]12]0.6] -6 [ 0.933]0.6024 | 0.0213 | 33.4324
Y 27.655 30.314* 26.081
14| -5|12]0.6] -6 | 0.862 | 1.2899 | 0.0242 | 32.3237 o 7 041 50,379+ 27631
15| -5 |12 [0.6] -6 | 0.901 | 0.9055 | 0.0211 | 33.5144 . 26,467 28,880 28.700
16 | -5 (14102 0 |1.127 |-1.0385| 0.0411 | 27.7232 A 28 .747% 27.858 27.444
17 -5 |14 (02| 0 | 1.122 |-0.9999 | 0.0392 | 28.1343
18 | -5 |14 [0.2] 0 | 1.112]-0.9221{0.0363 | 28.8019 .y T
Bang 11. Gia tri AD trung binh o cac muc cua vy, o, r,
19 |-10 10 [0.6| 0 | 1.397 [-2.9039| 0.0513 | 25.7977 |
20 [-10] 10 [0.6] 0 | 1.391 |-2.8665 | 0.0524 | 25.6134 — —
N Gia tri Ra trung binh ¢ cac mirc
21 [-10] 10 [0.6] 0 | 1.397 [-2.9039| 0.0532 | 25.4818 Thong so 0 5 3
22 |-10( 12 10.2| 6 | 1.313 [-2.3653| 0.0573 | 24.8369 Y 0.042 0.031%* 0.050
23 [-10] 12 (02| 6 | 1.282 [-2.15780.0533 | 25.4655 o 0.045 0.036* 0.042
24 [-10] 12 [0.2] 6 | 1.243 |-1.8894 | 0.0521 | 25.6632 r 0.048 0.036* 0.039
25 [-10] 14 (0.4 -6 | 1.112 [-0.9221 | 0.0432 | 27.2903 A 0.039* 0.041 0.043
26 [-10] 14 [0.4] -6 | 1.113 {-0.9299 | 0.0423 | 27.4732
27 [-10] 14 [0.4] -6 | 1.125 |-1.0231 | 0.0441 | 27.1112 " - -
Téng -34.789 756.448 h /\
-1.0 /———0
o S~
R 2
10 el ~. _
o ~

Hinh 5. Mau thép SUS304 sau khi gia cong
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Hinh 6. Gia tri S/N trung binh cua Ra tai cac murc cla
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Bang 12. Mtc d6 anh hudng cua cac yéu té dén do
nham R, va sai 1é&ch kich thuée AD

Yéu t6 anh | Mirc d9 anh huéng (%)

huong D06 nham (Ra) | Sai léch KT (AD)
y 48.96 54.0

o 17.38 17.50

r 19.25 21.40

A 13.24 5.20
Nhiéu 1.17 1.90

S/N 7 m

3
~ ~
ol / S
26
-10 -5 0 10 12 14
SIN .
304
29 /—\. —

0.2 0.4 0.6 -6 0 6
Signal-to-noise: Smaller is better

Hinh 7. S/N trung binh cua AD tai cac muc cua v, o,
r,A

Bang 9, 10 va Hinh 6 trinh bay két qua phan tich
phuong sai ty s6 S/N anh hudng cua cac thong sé
hinh hoc dung cu (v, a, r, ) dén d6 nhdm bé mit (Ra).
Khi S/N cang 16m 0 nghia la R, cang nho.

Str dung cac cong thuc (4-7) xac dinh duge muc
d6 anh huong cua cac thong sb ché do cat dén do
nham bé mat nhu trinh bay trong Bang 12. Goc trudce
y c6 mirc d6 anh huong 16n nhét (48.96%), tiép dén la
ban kinh mui dao r (19.25%), goc sau o (17.38%) va
cubi cung la goc nang A (13.24%). Anh hudng cua cac
yéu té nhiéu (1,17%). Két qua phan tich ciing cho
thdy Ra du doan co gi4 tri nho nhét 0,864pum, turong
{ing véi cac thong sé ché do cit & mirc (y2, as, 12, M).

Tién hanh gia cong kiém ching theo ché do trén
(12=-5° =14°, 1=0,4mm, A,;=-6°) v6i s6 lan lap 3 lan.
Két qua do kiém thuc t& d6 nham trung binh
Ra=0,891um.

Hinh 8. D6 thi bé mat anh huong cua cac thong sb v,
o, I, A dén R,

Béang 11, 12 va Hinh 7 trinh bay két qua phan
tich phuong sai ty sé S/N anh huong ca cac thong s6
hinh hoc dung cu (v, a, r, 1) dén d6 sai 1éch kich thudc
(AD). Khi S/N cang 16n ¢0 nghia la AD cang nho.
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Cung st dung cac cong thuc (4-7) xac dinh
dugc mic d6 anh hudng cua cac thong s ché do cit
dén AD nhu trinh bay trong Bang 12. Goc trude y co
mirc d6 anh hudng 16m nhit (54,0 %), tiép dén 1a ban
kinh mii dao r (21,4%), goc sau a (17,5 %) va cudi
cung 1a goc nang A (5,2%). Anh huong cia cac yéu t6
nhiéu (1,9 %) Két qua phén tich ciing cho thiy AD dy
doan ¢ gia tri nho nhat 0,0194 mm, twong mg voi
céc thong s6 ché do cit & mirc (y2, o, 12, M1).

Tién hanh gia cong kiém chimng theo ché do trén
(y2=-5° 1x=12°, 1,=0,4mm, L,;=-6°) Vi s6 lan lap 3 lan.
Két qua do kiém thyc t& do nham trung binh AD
=0,0201mm.

AD

Hinh 9. D) thi bé mat anh hudng cia cac thong sb vy,
o, r, A dén AD.

Ttr két qua phan tich cho thiy, b thong s6 hinh
hoc t6i wu dé dam bao dat dwoc do nham va sai 1éch
kich thudc nho nhét 1a (ya, 03, 12, A1) va (y2, 02, 12, A1),
cac thong sb trung nhau 13 v,, ra, A1, riéng goc sau o
khac nhau. Khi a cang nho thi Ra cang giam, didu do
¢6 loi vé chat lwong bé mat. Tuy nhién, khi goc sau o
tang tir op (12°) dén o3 (14°) thi d6 nham trung binh
giam tir 1.099um xudng 1.084pm la khong dang ké.
Mat khac, khi goc sau a cang tang lam goc sic p cang
nho (theo cong thirc p = 90° - « - v), lam vat liéu phin
cit ciia dao mong di, tinh chiu lyc giam, nén d& xay
ra nirt v& ludi cét ddc biét 1a dbi voi hop kim cimg co
tinh gion.

Pé ddng thoi dam bao d6 nham bé mat, do chinh
xac kich thudc cua chi tiét 1a nho nhat, trong khi van
dam bao do bén dung cu, ta nén chon oy (12°) cho ca
hai trudng hop. Do d6, cac théng sb hinh hoc phan
cit dung cu 0 cac muc v2(-5°), ax(12°), r2(0,4mm),
A1(-6°) 1a lya chon tdi wu cua nghién ctru. Tur két qua
thuc nghiém, phan tich, thao ludn ¢ trén ta tim dugc
thong sb hinh hoc t6i wu ctia manh dao hop kim ctng:

Bang 13. Thong s6 hinh hoc t6i uu cua manh dao

Théng s6 hinh hoc Gia tri
Chiéu day 8, (mm) 5.005
Ban kinh mui dao r, (mm) 04
Goc nghiéng chinh o1, (°) 93
Goc mti dao &, (°) 35
Goc trudce y, (°) -5
Goéc sau a, (°) 12
Goc nang A, (°) -6
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3. Két luan

Trong cac nghién ciru truyén théng thuong chi
nghién ciru thyc nghiém voi nhirng bé mit tru va
nghlen ctu don 1€ anh huong cua tung thong s6 hinh
hoc cua dung cu cat dén d6 nham, lyc cit ... Trong
nghién clru nay, manh dao hop kim cing che tao tai
Viét Nam c6 cac thong sb hinh hoc ddng thoi thay dbi
duoc dung cho thuc nghiém. Diém khac biét nira ¢
phoi gia cong 1a bé mat tron xoay c6 bién dang cong
16i, bang vat liéu SUS304.

Két qua nghién ctru chi ra ring dbi voi ca hai
truong hop d6 nham va d6 sai 1éch kich thude goc
trudc y c6 mirc do anh huong 16n nhit (48,96% va
54%), dong vai tro quan trong dé dam bao giam thiéu
ddng thoi d6 nham va sai 1éch kich thudc, tiép dén la
ban kinh mui dao (19,25% va 21,40%), goc sau
(17,38% va 17,50%), goc nang A c6 anh huong it nhit
(13,24% va 5,2%). Cac yéu t6 nhidu (rung dong, thay
d6i nhiét d6 moéi truong, do khong dong nhit vat
liéu...) anh huong khong dang ké dén két qua dau ra
(1,17% va 1,90%).

B6 thong sb hop 1y nham dat duge dong thoi ca
hai chi tiéu d6 nham bé mat va do sai léch kich thude
nho nhit la yz( 59), a2(12°) 12(0,4mm), 7»1( -6°).

Ket qua nghién cu’u trén la co so dé lya chon
thong s6 hinh hoc phan cét cua dung cu, khi tién CNC
céc bé mat c6 bién dang phirc tap bang thép khong gi,
nhim dat duge do nham, do sai léch kich thudc nho
nhét trén toan bo bé mat gia cong. Tuy nhién, ddi voi
cac may tién CNC khac va diéu kién méi truong gia
cong khac nhau can co6 thyc nghiém kiém chimng
truede khi ap dung. )

Két qua thuc nghiém trén 1a co so dé diéu khién
va t6i wu hoa da muyc tidu qua trinh gia cong nhim
dem lai hiéu qua thiét thuc ma cac nha cong nghé
huodng toi.
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