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dén nang xuat va nham bé mat gia cong thép SKD11 nhiét luyén
bang xung dinh hinh véi dién cuc graphit
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Noi dung bai bao trinh bay két qua nghién ctru anh huong cua thoi
gian xung (T,,) va thoi gian ngung xung (T, khi st dung dién cuc
than chi trén may xung dién CM323C CHMER dén ning suit va
nham bé mit gia cong d6i voi thép SKDI11 nhiét luyén. Bai bao da
xac dinh duoc cac phuong trinh va cac dd thi thé hién mdi quan h¢
giita cac thong sd cong nghé véi nang suat va nham bé mat. Két qua
nghién ctru giup nguoi 1am cong nghé c6 thé xac dinh duwoc mot bo
thong s6 dé dam bao dugc ning suat va chat luong chi tiét gia cong
theo yéu cau.
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The paper presents the results of research of the influence of pulse on
time (T,,) and the pulse-off time (T,¢) when using graphite electrodes
on the CM323C CHMER electrical pulse generatoron productivity
and surface roughness for heat-treated SKD11 steel. The paper
identified equations and graphs that show the relationship between
technological parameters, yield and surface roughness. Research
results enable technicians to define a set of parameters ensuring the
productivity and quality of the machined parts required.
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1. PAT VAN PE

Trong phuong phap gia cong xung dinh hinh ta théy do kéo dai xung cua may phat xung
hay thoi gian xung (Ton) va khoang cach xung hay thoi gian nging xung (Tor) 1a nhirng tham s6
diéu khién c6 anh huong dén nang suét cat va nham bé mit chi tiét gia cong. Khi keo dai xung
Ton 16n thi ¢6 loi cho ning suit do luong h01 vit liéu cao, tuy nhién bé mit gia cong lai tho
(tvong tu xay ra v6i Tor nho). Ngoai ra, néu khoang cach xung Tor qua nho, c6 thé chat dién
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mbi s& khong du thoi gian dé thdi ion hoa, phan tir vat liéu boc tach do dién va nhiét khong kip
duogc day ra khoi viing khe hg, diéu d6 c6 thé giy nén cac 16i phong dién nhu ngin mach, phong
hé quang, bé mit cac 16 gia cong bi ngam xi,...

Vé mdi quan hé thoi gian xung/khoang ngit ta co ti 18 Tox /Tor ~ 10 phu hop cho gia cong
tho, ti 1€ Ton /Tor ~ 5 + 10 cho g1a cong tinh va Ton /Tor < 1 cho g1a cong bé mit siéu tinh [1]

Pé ning cao chit lugng bé mat gia cong va tang nang sudt cat, viéc xac dinh dugc mbi lién
hé glu:a nham bé mat R,, nang suét cét Q véi cac tham so diéu khién Ton, Tor 12 rt can thiét.

O Viét Nam chua c6 nghién ciru nao xét sy anh hudng cia thoi gian xung (Ton) va thoi
gian ngirng xung (Tor) dén ning suét cit va chat lwong bé mit gia cong vat lidu thép SKDI11
dung phuong phap gia cong xung dinh hinh, sir dung dién cuc than chi trén may gia cong xung
dién CHMER CM323C. Trong nghién ctru ndy nhém tac gid da tim ra dugc sy anh huong va xay
dung duge mdi quan hé giita cac dai lwong d6 thong qua phuong phap thuc nghiém.

2. HE THONG THi NGHIEM
2.1. May thi nghiém

May thi nghiém 1a may gia cong xung di¢n tai truong DPai hoc Cong nghi€p Ha Noi (hinh
1), ky hi¢u may: CHMER CM323C (Hang CHMEREDM - Dai Loan).
2.2. Vit liéu thi nghiém va phoi thi nghi¢m

+ Vat liéu thi nghiém la thép SKD 11 1a loai thép lam khudn gia cong ngudi voi do chdng
mai mon cao. Thép SKD 11 ¢6 do thim toi tot va ng suét toi thap thuong sur dung trong gia

cong khudén miu, cac chi tiét chiu mai mon cao, rat phu hop véi gia cong tia lira dién.. Két qua
phan tich thanh phan hoa hoc ctiia mau thép thi nghiém nhu bang 1.
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Hinh 1. May gia cong xung di¢n CHMER CM323C

Bang 1. Két qua phan tich thanh phin hoa hoc ciia miu thép SKD 11

TP. Héa hoc %C %Si %Mn %P %S %Cr

Ty 1& nguyén té 14+16 0,4 max 0,6 max <0,03 <0,03 11,0+ 13,0
TP. Héa hoc %Mo %W %V %Ni %Cu

Ty 1& nguyén té 0,8+ 1,2 0,2+0,5 <0,25 0,5 max <0,25
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+ Phoi thi nghiém la mau thép SKD 11 va gia cong c6 kich thude: 30 x 20 x 10mm, da qua
nhiét luyén voi do ciing 56 HRC, va tién hanh mai phang bé mat (hinh 2).

Hinh 2. Cac mAu phoi thi nghiém thép SKD11
2.3. Dung cu do

Dung cu do 1a may do nham Mitutoyo SJ - 400 cua hang Misubisi Nhat Ban c6 d6 tin cay
cao (hinh 3).

Hinh 3. May do nham Mitutoyo SJ - 400

Dénh gia nham bé mat theo chi ti€u R,, ti€u chuin ISO. Kiéu do tiép xuc, ap luc do 0,75 N,
téc d6 do 0,05 mm/s. Chia lam 5 khoang, chiéu dai do trong thi nghiém mdi khoang 1 4 mm.
2.4. Diéu kién va cac gia thiét thi nghiém

Thi nghiém duogc thiét ké véi nhitng giéi han sau [3],[4],[5];

+ Chat luong va dong chay dung moi khong thay doi.

+ Tiét dién cuc than chi 1a khong ddi trong subt qua trinh thi nghiém, véi 12 mau dién cuc
cung vat lidu va kich thudc, dién cuc dugc gia cong trén may phay CNC véi cac thong sb trong
qué trinh gia cong 1a nhu nhau.

+ Nhiét d6 moi trudng 6n dinh trong sudt qua trinh thi nghiém,

+ Rung dong va nhiéu coi nhu khong dang ké va 6n dinh trong sudt qua trinh thi nghiém.
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2.5. S6 thi nghiém

Do khdo sat hai bién ddu vao nén sb thi nghiém can thiét la: 2* [3]. S thi nghiém chinh
cho mdi truong hop 1a N = 2> = 4. Trong nghién ctru xét cho 3 truong hop nén tong sb thi

nghi¢m [a N = 12.
3. KET QUA

Két qua thi nghiém ciia cac truong hop duogc trinh bay trong cac bang 2, 3 va 4.

Bang 2. Két qua do nhdm bé mit va nang suét cit 4 mau 1,2,3 va 4 truong hop cd dinh Top

M3u thi nghi¢m Ton(s) Tor(ps) R.(um) Q(mm’/ph)
1 25 3,43 1,26
2 50 3,55 1,38
3 75 2 3,69 1,42
4 100 3,79 1,49

Trong truong hop xét anh huong cua thoi gian xung Ton ta c6 Q = V/Ton
= a.b.h trong d6 a 14 chidu dai vét xung (mm), b 1a chiéu rong vét xung (mm), h 13 chiéu

sau Vet xung (mm).

D6i véi miu thi nghiém da chon, gia cong trén cac kich thudce dién cuc bang nhau: a = 20

(mm); b =15 (mm); h = 0,3(mm)

Bang 3. Két qua do nhdm bé mit va nang suét cit 4 mau 5, 6, 7 va 8 truong hop cb dinh Toy

M3u thi nghi¢m Tox(ps) Tor(s) R,(1m) Q(mm’/ph)
5 12 3,89 1,79
6 1 1
50 8 3,65 ,65
7 25 3,43 1,57
8 37 3,24 1,48

Bang 4. Két qua do nham bé mat va nang suat cit 4 mau 9, 10, 11 va 12 truong hop ca Ton, Tor thay doi

M3u thi nghi¢m Tox(ps) Tor(ns) Q(mm’/ph) R,(1m)
9 25 37 1,31 3,25
10 25 12 2,03 2,88
11 100 37 1,29 3,83
12 100 12 1,44 4,09

4. THAO LUAN

Trudng hop ¢b dinh Tor cho Tox thay ddi va Ton ¢b dinh cho Tor thay d6i, theo [3] ta xdy
dung duogc cac cong thirc thye nghiém dang:

Q = ai + b].TON; Ra =C + d].TQN; Q = ay + bQ.TOF; Ra =C + dz.TOF (1)
Lap trinh sir dung phan mém Matlab v& dugc cac d?) thi biéu dién mdi quan h¢ gitra thoi
gian xung (Ton), thoi gian nging xung (Tor) v&i nang suat cat Q hoac vdi nham beé mat R, the

hién qua cong thirc (2) va cac hinh 4, 5, 6, 7.
Q=1,2050+0,0029.T,;R, =3,3100 +0,0049.T,
Q=18937-0,0118.T,;R, =4,1388-0,0255.T;

)
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Hinh 4. D6 thi biéu dién mdi quan hé giita Q va Toy
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Hinh 5. D6 thi biéu dién mdi quan hé giita R, va Tox
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Hinh 6. D) thi biéu dién mdi quan hé giita Q va Tog
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Tof ()
Hinh 7. D4 thi biéu dién mdi quan hé giita R, va Top
Truong hop Ton va Tor déu thay ddi, theo [3] ta xay dung duogc cac cong thic thuc
nghi¢m dang:
Q = a.TONb.TOFC; Ra = d.TONe.TOFf (3)

Ap dung phuong phdp quy hoach thuc nghiém truc giao dé xac dinh cac hé s a, b,c, d, e
va ftrong cong thuce (3).

Bang 5. Két qué logarit cac thong s thi nghiém

- B‘fl‘é:’a Bién thuc o R, In(Tox) | In(Tor) | In(Q) | In(R,)
TN Ton Tor (mm’/ph) | (upm)
X g | @ X X y n
9 T 75 2 1,31 4,09 3,218 3,611 | 0,270 | 1,408
10 | -1 ] -1 75 5 2,03 2,88 3,218 2,485 | 0,708 | 1,057
11| +1 | +1 105 2 1,29 3,83 4,605 3,611 | 0255 | 1,342
12 | 1| -1 105 5 1,44 3,25 4,605 2,485 | 0,365 | 1,178

Két qua thu duoc a = 0,399, b= 0,140, ¢ = 0,263, d = 0,051, e = 0,829, f= 0,227

Sau khi danh gia do tin cdy cia ham hdi quy thuc nghiém nhom tac gia xac dinh dugc d6
tin cdy cho 2 truong hop tuong ung la r = 99,48% va 99,63%. Tur do xac dinh dugc mbi quan hé
giita ning suat cit Q va nham bé mit R, v&i thoi gian xung Toy va thoi gian ngiig xung Tog:

Q =0,399.Ton""*. Tor*% 4)
Ro = 0.051.Ton"*. Tor"*’ (5)

St dung phan mém Matlab v& dugc do thi biéu dién mdi quan hé giita ning suat cit (Q),
nham bé mat (R,) voi thoi gian xung Ton va thoi gian ngirng xung Tor nhu hinh 8, 9.



HOI NGH| KHOA HOC VA CONG NGHE TOAN QUOC VE CO KHi LAN THU V - VCME 2018

Anh huong cua Ton va Tof den Q

Q(mm3/phut)
>

100

20 60
40
Tof(u) 10 20 Ton ()

Hinh 8. D4 thi mé ta quan hé giita Q vdi Ton, Tor

Anh huong cua Ton va Tof den Ra
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Hinh 9. D4 thi mé ta quan hé giita R, vdi Ton, Tor

Ning suit Q va nham bé mit R, tang khi thoi gian xung Toy tiang. Khi thoi gian kéo dai
xung lau hon, lugng bdc tach vat li€u 16n anh huong truc tiép dén bé mat chi tiét va nham bé mat
ciing tang lén. Néu tiép tuc ting Tox thi ndng luong phong dién khong con duoc st dung thém dé
hét vat li€u ma s€ lam tang nhiét do cua cac dién cuc va dung dich chét dién moi, khi do su thoat
phoi khong tt.

Ning sudt Q va nham bé mit R, tiang khi thoi gian ngimg xung Top giam do thoi gian
nging xung it, nhung nguoc lai khoang cach cac bude xung ciing phai di 16n dé c¢6 du thoi gian
thoi ion hoa chét dién mdi trong khe ho phong dién. Nho d6 s& tranh duge 16i ctia qua trinh nhu
tao ho quang hodc dong ngan mach. Ciing trong thoi gian nghi ciia cac xung dién, dong chay s&
day cac vat liéu da bi an mon ra khoi khe ho phong dién.

Qua Kkét qua thi nghi¢m ta lya chon dai tham s6 Ton = 25 u, va Tor= 12pn va diéu kién
gia cong S025 véi (cuong do dong phong I.= 3A, dién ap danh lra U, = 1,5v) thi ta dat dugc
R, = 2,88(um) twong dwong véi mai thd (cip do 5-6).

5. KET LUAN

Bing thyc nghiém nhom tac gia di xac dinh duoc mdi quan hé toan hoc giita ning suét cat
(Q), nhdm be mat (R,) véi thoi gian xung Ton va thoi gian nging xung To.
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Q= 1,2050 +0,0029.Tow, Ry =3,3100 + 0,0049Ton
Q=1,8937-0,0118.Tor, Ry = 4,1388 - 0,0255.Tor
Q _ 0’399'TON0,140'TOF0,263
R, =0,051.Ton"* . Tor"

Két qua cho thiy, khi xét anh hudng riéng ciia thoi gian xung Tox hodc thoi gian nging
xung Tor thi ning suét cat (Q) va nham bé mit (R,) cta vat liéu SKD11 s& ty 18 thudn vé6i thoi
gian xung va ty 1& nghich voi thoi gian ngimg xung. Néu xét anh huong dong thoi cta thoi gian
xung Ton va thoi gian nging xung Tor thi ning suét cit (Q) va nham bé mit (R,) cua vat lidu
SKDI11 s& ty 1¢ thuén voi thoi gian xung va thoi gian ngimg xung.

Két qua nghién ctru phu hop véi mot so két qua nghién ctru 1y thuyét ciia cac cong trinh
khoa hoc di cong bd. Piéu nay gop phan rit quan trong cho nguoi ding may va giup cho cac
doanh nghlep tim phwong phap t6i wu héa qué trinh gia cong ddi vat liéu 1a thép SKD 11 nhiét
luyén khi gia cong trén may CHMER CM323C.
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