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HOAT PONG CUA CAU LAC BO

TINH HINH HOAT PONG CAU LAC BQ CHE TAO MAY
Nguyén Vin Twong

Cau lac bo Ché tao may dugc thanh 1ap vao thang 09 nam 2003 nham tao mot san choi
tri tué bd ich cho cdn bd tré va sinh vién nganh Ché tao may. Sau hon 2 nam hoat dong Cau
lac bd da cho ra doi 6 ndi san chuyén nganh va da thuc hién nhiéu hoat dong chuyén mon hitu
ich nhu t6 chitc cc hoi thao do céc chuyén gia trong va ngoai nudc thuyét trinh, cic cudc thi
Olympic cho sinh vién, giang day mién phi mot sé phan mém chuyén dung cta nganh, to
chtre cho sinh vién thuc hanh do ludng dé tham gia céc cudc thi hang nim do hing Mitutoyo
(Nhat Ban) t6 churc tai Viét Nam.

C6 thé néi cic hoat dong ctia Cau lac bo 1a hét stc thiét thuc va duoc dong dao can bd
tré trong khoa Co khi va sinh vién tham gia. Ngoai cidc thanh vién chinh, Céu lac by con thu
hiit nhidu cong tic vién Ia cdc cyu sinh vién ciia Truong, cic k¥ su, can bd k¥ thuat cta nhiéu
cong ty vé ché tao mdy & Nha Trang.

Qua hon hai ndm hoat dong, Cau lac by da ra mét 6 ndi san chuyén nganh, td chirc 5
cudc thi Olimpic ché tao may véi nhiéu chu dé khic nhau cho sinh vién tit ca cic chuyén
nganh Co khi. Cic hoat dong ctia CAu lac bd di phan nao gitp mot s6 giang vién tré tu tin
hon trong cong viéc thdng qua nhitng hoat dong nhu dich thuat tai li€u chuyén nganh, lam
viéc v6i chuyén gia trong va ngoai nudc, viét bio, ...

Nbi san ciia Cau lac bd duoc rat nhiéu sinh vién chon doc va mong cho s6 moi. Tir khi
cdc s6 ndi san dugc online trén trang web cua b mon, nhiéu bai viét ciia ndi san da dén voi
doc gia khép moi mién dat nudc. Nhiéu bai viét chuyén mon duogc sinh vién mot sb truong dai
hoc trong nudc st dung lam tai liéu tham khao trong ludn van tdt nghiép hoac tiéu ludn céc
mdn chuyén nganh. Nhiéu bai viét cia ndi san dugc nhiéu dién dan vé co khi trong nuéc ding
lai.

Vao nam 2005, do mét s thanh vién chi chdt cua Cau lac bd ban hoc tdp nang cao
trinh d6 va tim kiém hoc béng di hoc nudc ngoai nén moi hoat dong cua Cau lac bd déu bi
tam dung. Sau mot thoi gian dai gidn doan, nay Cau lac bd Ché tao may da hoat dong tré lai
khi ma mot s6 thanh vién ctia Cau lac bo da hoan thanh cdc khéa hoc va da trg vé Viét Nam.

Hién tai, phuong chim hoat dong cuia Cau lac bd van theo dé 4n thanh lap Cau lac bd
da duoc Hiéu truong duyét trude ddy 1a thic ddy phong trao hoc tap va nghién ctru khoa hoc
ctia sinh vién va giang vién nganh Ché tao may. Pé nang cao hiéu qua cdc mat hoat dong,
trong thoi gian sap ti Cau lac bo sé chi trong thém mot sd van dé sau:

- Lién két chiat ché véi Poan khoa Co khi dé hd tro Poan khoa trong mét sd sinh hoat
lién quan dén chuyén mén ciia Poan, déng thoi gidp quang ba hinh anh ciia Cau lac b mot
céch sau rong trong toan thé sinh vién nganh Co kh.

- Tang cuong cdc hoat dong nham rén luyén mot s6 k¥ nang thiét yéu cho sinh vién
nhu doc va dich tiéng Anh chuyén nganh, sir dung mot sé phan mém chuyén nganh, viét ho so

va trd 161 phdng van khi xin viéc.



HOAT PONG CUA CAU LAC BO

NHAN SU CUA CAU LAC BQ CHE TAO MAY
Nguyén Vin Twong

Hién tai tinh hinh nhéan sy ciia B mon Ché tao mdy c6 nhi€u thuan lgi. SO lugng can
bd ctia by mdn 1a 19 ngudi voi da s6 can b ¢6 tudi doi dudi 40. SO can bo tré nay sé€ la nhitng
thanh phan c6t can cua Cau lac bo Ché tao mdy. Theo sy phan cong cia B mon, nhén sy cua

Cau lac b nhu sau:

TT Ho va Tén Hoc vi Chirc danh
1 Nguyén Vin Tuong Tién si Chu nhiém
2 bang Xuan Phuong NCS tai Han Qudc Phé Chu nhiém
3 Tran Dodn Hung NCS tai Cong hoa Séc Thanh vién
4 Nguyén Hiru That Thac si Thanh vién
5 Nguyén Thang Xiém NCS tai Cong hoa Séc Thanh vién
6 Ngb Quang Trong Thac si Thanh vién
7 Nguyén Vin Han Ky su Thanh vién
8 Bui btrc Tai Ky su Thanh vién
9 Vi Ngoc Chién Ky su Thanh vién
10 | Nguyén Minh Quén Ky su Thanh vién
11 Mai Nguyén Tran Thanh Ky su Thanh vién

CUQC THI OLYMPIC CHE TAO MAY 2010
Nguyén Vin Twong
Trong thang 10/2010 Cau lac bd Ché tao mdy két hop véi Poan Khoa Co khi di to
chtic thanh céng cudc thi Olympic Ché tao mdy cho sinh vién nganh Co khi. C6 hon 80 sinh
vién thudc cac 16p 51 CKCDT (nganh Co dién tir) va 51 CKCT (nganh Ché tao mdy) tham dy
cudc thi. Noi dung thi chi géi gon trong mon hoc Ky thuét do dang duoc trién khai gidng day
cho hai 16p nay. Két qua cua cudc thi nhu sau:
Giai nhat:  Nguyén Ngoc Cuodng, 16p SICKCT
Giai nhi: Trinh Trong Truong, 16p SICKCT
Giai ba: Pham Hai Hoc, 16p 51CKCD
Giai khuyén khich:
Nguyén Nhu Chién, 16p 51CKCD
Nguyén Manh Hoc, 16p 51CKCT
Pham Dinh Nghiép, 16p 51CKCT
Pham Tuén, 16p 51CKCb
Nguyén Ngoc Vi,  16p 5ICKCT
T chtrc cdc cude thi Olimpic 12 mot trong nhitng hoat dong thuong xuyén cia Cau lac
b nham thiic déy phong trao hoc tép cuda sinh vién. Dy kién trong hoc ky téi Cau lac bd sé to
chtic hai cudc thi Olympic cho tat ca sinh vién nganh co khi (ké ca sinh vién dang hoc tai
Khoa K¥ thuét tau thay).




CONG NGHE VA I’NG DUNG

CONG NGHE CAT KIM LOAI BANG TIA NUOC AP SUAT CAO
Ths. Nguyén Hira Thit

1. Khai ni¢m vé tia nuwéc ap suit cao

Dong tia 1a dong chay duoc gii han boi tir tit ca cdc phia bang chat 1ong hodc khi,
hay néi theo cach khdc, dong tia chinh la dong chay ma tir tit ca cdc phia déu 12 mit ti do.

Tia nudc dp suit cao (TNASC) chinh 1a dong tia c¢6 van téc cuc 16n. Dong tia nay
duoc tao nén bai thiét bi bom cao ap, nudc duoc nén véi ap suit cao sau d6 dugc déy qua
dudng ng cao dp roi thoét ra ngoai qua dau phun, dau phun c6 dudng kinh nho hon nhiéu lan
so voi duong kinh dudng dng cao dp.

Quad trinh tao TNASC chinh 12 qué trinh chuyén héa ning luong, dau tién 1a tich liy
nang luong sau d6 1a van chuyén nang luong, cudi ciing 1a giai phéng nang luong.

2. Phan loai cong nghé tia nwéc ap suat cao
Viéc phén loai cong nghé TNASC duya trén thanh phan cua tia nudc.

Duya trén thanh phﬁn cua tia, TNASC duoc chia thanh hai loai:

- Tia nuée thuan khiét (Pure Waterjet — WJ).

- Tia nudc tron hat mai (Abrasive Waterjet — AWJ)

Tia nudc thuan khiét duge ph?m 16n dugc dung trong lam sach va cit cdc vat lidu
mém. Tia nuéc tron hat mai duge chia 1am hai loai:

- Tia nudc trdn hat mai khong dp (Abrasive Water Injection Jet — AWIJ).

- Tia nudc tron hat mai c6 ap (Abrasive Water Suspension Jet — AWSJ).

3. Nguyén ly gia cong
Trong phuong phap tron hat mai khong dp, hat mai duoc tron tai budng tron ngay sau
dau phun (hinh 1). Hat mai dugc hit vao

. O MNuwde vao
buong tron do sy chénh 1éch 4p suat roi di i Hal mai kkhd

qua ong hoi tu roi ban ra ngoai qua dau phun.

Phuong phap c?ip hat mai trong chu trinh nay Bom

la hd, ngoai hat mai dugc hit vao buéng

tron, con cé mot lugng khong khi kha 16n bi

hit vao. Do d6 thanh phan cia tia nudc bao

) ' Véi phun
gOm: nudc, hat mai va khong khi. e

Tia nwée trén hat mai c6 ap (AWS)J):

Tia nudc tron hat mai c6 dp dugc tao ra
theo 3 nguyén ly:

- Nguyén Iy tryc tiép. Ong chuan ""”C

- Nguyén 1y gidn tiép.

Péu cat

- Nguyén ly duong nhanh. Chi tiét gia céng
Trong phuong phéap tron hat mai c6 ap,
hat mai duoc cép theo chu trinh kin nén

thanh phan cta tia nudc chi gdm: nudc va

Tia nudc
hat mai, day cling chinh 1a nguyén nhan dem Hinh 1. Tia nwé-c cé hat mai khéng ap (AWI)
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lai hi€u qua cta cat bang tia nude tron hat mai c6 ap.

Puong nudce

r—

S @ Pit tong r @ /

— Van dinh lugng
Ong din v

Voi phun [\7 B BU}I

e HA——0

Binh chua hat mai

Nguyén Iy Nguyén Iy Neuyénly
bom true tGep Bom gidn tiép duting nhanh
Hinh 2. Nguyén [y tron hat mai co dp.

Nguyén Iy truc tiép:

Hat mai duoc trén 1an ciing véi nudc va bom tryc tiép tir bom cao dp ra voi phun.
Nguyén ly nay dugc phdt minh vao nim 1965, thir nghiém & 4p sudt 690bar. Ngay nay
phuong phép nay khong dugce dung do tinh mai cao ctia hat mai trong qua trinh bom.

Nguyén ly gidn tiép:

Hat mai duoc tron véi nudc khong 4p thanh dung dich dang huyén phu, dung dich nay
dugc dua vao binh chita va nén tryc tiép bang pittdng tGi voi phun. Nguyén 1y nay duoc thir
nghiém véi dp suat 3790bar. Tuy nhién phuong phap nay cé nhugce diém 1a kha ning dinh
lugng va su phan phdi dong déu ctia hat mai trong dung dich tron.

Nguyén ly dwong nhdnh:

Hat mai dugc tron trong thiing nén ¢6 dp va duoc ndi véi dudng dng chinh cé dp nho
nhanh chia. Luong hat mai dugc phan phéi nho mdt van dinh lugng, khi d6 Iugng hat mai
tron voi nude dugc phan phdi dong déu. Nguyén 1y nay dugc phat minh vio nim 1986.
Phuong phép nay c6 thé diéu chinh dugc luong hat mai trén voi nudce kha chinh xéc, tao do
6n dinh trong gia cong nang cao chat lugng va hiéu sudt mach cit.

4. H¢ théng cit bang tia nwéc ap suit cao

Hé thong cat bang TNASC c6 so dd
nhu hinh 3, gom c6: 01: Ngudn nuéc (bé

nude), 02: Cum tao dp (dong co dién/diesel,
bom nudc dp suat cao, hé théng duong dng,
van, ...), 03: Hé théng duong dng cao dp,
04: Phdu chira hat mai, 05: Hé thong cap hat
mai, 06: Pau cit, 07: Phoi, 08: Ban mdy, 09:
Bé thu hdén hop nuéc va hat mai, 10: He

thdng xir 1y hat mai.
5. Uu nhwoc diém ciia cong nghé cit bang

tia nurge ap suat cao Hink 3 56 db Fis Githigs thist bi oz bivags G wiie

4 -
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- Uu diém:

- C6 thé cit duoc hau hét tat ca cdc loai vat liéu nhu: Thép, hop kim, cic kim loai
mau, vat li€u gém nhén tao, composit, dd, kinh, cao su, vat liéu duoc céu tao gém
nhiéu 16p khac nhau.

- Trong qud trinh cit sinh nhiét rt nho, khong sinh bui, phan tng héa hoc, than thién
va khong gy 6 nhiém mdi truong, cai thién méi trudng lam viéc.

- C6 thé cat duge cdc vat liéu nhay cam vai nhiét (mot sb chit déo).

- Pugc ding trong cét phd, thio g& bom min dan dugc, thio d& 16 phan tmg hat nhan.

- Chét lwong mach cit cao.

- Lyc cét va phan luc nho, don gian cho dd ga.

- Nhwoc diém:

- Gid thanh dau tu thiét bi cao.

- Chi phi b4do dudng bao tri cao.

- Gid thanh sir dung cao.

- biéu kién an toan van hanh cao.

Vi nhiing dét tinh cong nghé riéng, dac biét, TNASC trong tuong lai s€ dugc sir dung

dé thay thé nhiing cong nghé cil, lac hau.

Tai liéu tham khao:

1. Adreas W. Momber and Radovan Kovacevic. Principles of Abrasive Water Jet Machining.
Atheneum Press Ltd., Gateshead, Tyne & Wear 1997

2. www.hiendaihoa.com

3. www.berkeleychemical.com

4. www.waterjet-tech.com

5. www.waterjets.org

GIA CONG CO SU HO TRQ CUA LASER
TS. Nguyén Vin Twong
C6 nhiéu phuong phép gia cong truyén théng va khong truyén thng dugc tng dung
dé gia cong céc vat lidu tién tién khé gia cong nhu ceramic, hop kim c6 do bén nhiét cao bao

gom hop kim nén niken va nén titan. Mot s0 vi du vé

cic phuong phap gia cong cic loai vat li€u trén la T Y
mai kim cuong, gia céng bang tia laser, tia plasma,
tia Itra dién, gia cong bang siéu am... Su két hop
giita mot s6 phuong phép gia cong truyén théng véi
mot s6 phuong phap gia cong khong truyén thong Dao tign
cling rat hiéu qua khi gia cong cdc vat liéu c6 do bén
cao. Gia cong c6 su hd trg cua laser (Laser-assisted
machining — LAM) két hop cong nghé laser véi cic
phuong phdp gia cong truyén thong nhu tién, phay
hodc mai... Hinh 1. So dé tign LAM.

Trén hinh 1 12 so d6 tién LAM. O day tia laser dugc st dung nhu mot nguén nhiét

chiéu thang vao phan vat liéu chua gia cong ngay trude dao. Dudi tac dung ciia chiim nhiét
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nang lugng cao, mat d nang luong 1én dén 10°W/cm?, mot 16p vat liéu bi mém di gitip cho
qua trinh cat got trd nén dé dang hon. Nhiét do cao trong ving bién dang déo da lam giam
gidi han chay cua vat liéu, vi thé né thap hon do bén dut. Lyc cit trong truong hop nay giam
dang ké.

N6i chung c6 thé st dung nhiéu loai laser khdc nhau cho muc dich LAM. Hai loai
laser 1a laser CO; véi bude séng 10,6um va laser Nd:YAG véi bude séng 1,064pum thuong
dugc st dung lam nguén nhiét nhat. Dic biét, nho 1am lanh t6t hon nén laser Nd:YAG cho
chat lwong chiim tia cao hon. Nhd d6 cho phép diéu chinh chiim tia laser tu lai thanh mot d6m
nho trén bé mat chi tiét gia cong hodc c6 thé tig chiéu dai tiéu cy. Laser ban dan cong suat
cao, khoang 2,5kW, budc séng 0,84-0,94pm ciing c6 thé duoc sir dung dé gia cong mot sb
loai vat li€u. Laser excimer vdi budc song 0,2-0,35um t6 ra ¢ hi€u qua hon laser Nd:YAG
trong viéc ho trg mai, stra va lam sach d4 mai CBN.

Quad trinh LAM rét hiéu qua trong viéc gia cong nhiéu loai ceramic két cau bao gdbm
silicon nitride (Si3Ny), zirconia dugc gia cb ban phén (ZrO,) va mullite. SizNy dugc st dung
trong cdc ing dung dong co dbt va 1am 6 d5, ZrO, duogc st dung khd phd bién dé 1am céc chi
tiét trong dong co ddt trong. Khi gia céng vat lidu ceramic bang phuong phdp LAM, nhiét cua
laser dd 1am thay doi Gmg xtr bién dang cua vat liéu tir gion, dé v& sang mém va dé udn trudc
khi vat liéu dugc bée di. Ché do cat khi gia cong LAM cdc chi tiét 1am bang SisNy 1a: toc do
an dao tir 0,1-0,2mm/vg, chiéu sdu cét tir 0,5 -1,0mm va tdc d6 cat tir 60-120m/ph. Khi gia
cong silicon nitride va
zirconia thi nhdm bé mit Ra
nho hon so véi mai va trén bé

mit khong nhin thdy vét nit.

Trén hinh 2 14 cdc chi tiét lam
béng silicon nitride, zirconia Hinh 2. Mpt 56 chi tiét diroe tign LAM
va mullite (tur trdi sang phai) dugc tién LAM.

Nhiéu nghién ctru da ching to rang dudi nhitng diéu kién nhat dinh, LAM lam giam
mai mon dao. Nho tia laser ma vat liéu trong viing bién dang déo dugc dbt néng nhung khong
nung néng thai qua bé mat dao cat. Tubi bén cua dao ciing ting néu qua trinh dugc thyc hién
v6i nhitng thong s gia cong thich hop. Pay ciing 1 nhitng vu diém ndi trdi ctia LAM.

Mot s6 wu diém khéc ciia LAM la:

- Giacong nidng sudt cao vt liéu ceramic va mot sb vat liéu kho cét got khéc.

- So sénh v&i mai thi LAM c6 toc dd béc vt lidu cao hon, it hodc khong lam hu hai

bé mat, tinh linh hoat cao hon,...

- D@ diéu khién cong suét, duong kinh chiim tia, dong nhiét ... ctia nguén nhiét
Tai liéu tham khao
1. Witgrzesik, Advanced machining processes of metallic materials: Theory, modeling and
applications, Elsevier, 2008.

2. http://news.uns.purdue.edu/html4ever/0004.Shin.ceramics.html

3. https://engineering.purdue.edu/ManLab/t_lam1.html
4. http://www.springerlink.com/content/m81067044q47m646/
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VAT LIEU DUNG CU CAT CO LOP PHU
ThS. Nguyén Hitu Thit

1. Gi6i thiéu vé dung cu cit ¢6 16p phi
Sy pht trién vé

khoa hoc va cong ’\\ d 1. Thép eacbon 13. Carblde phi{GC)
h k; h A W4 2. Thép cao tdc (HSS) 14, Kim cudng da finh thé
nghe ket hop vo1 viec = 3. hgp kim cling 15, Gu blc boron nltrlde (CBN)

‘ool 4, Thép cae tbe Uén tén 16. Carbide phi da ldp

5. Carblde ding cho gang 17, Carbide phi ding cho khoan

6. Carblde ding che gang thép 18, Carbide phi ding cho phay

7. Miil dao carbide thigu két 19, Carblde phi ding cho thép khéng gi

canh tranh kinh té da
dit ra nhimg yéu cau

A 8. Gém (CC) 20, Coronlie (N)
cao trong viéc lya =p 9. Kim eudng téng hop 21, Gém kim logl fién fién
L 10. Carbide thiéu két tién ién 22, Carblde phi ding cho et ren
chon dung cu cat got. o 11.GEm kim logl 23, Carbide phi thé hi ma.

2 , ~ A 12, Carbide thiéu két co nhu cdu
bé thoa méan nhu cau

7

do nguoi ta tién hanh 12 11 '3’131l‘flua|n15m 181820 5y 22 23
[ 2122

]

tim kiém nhitng dung ' h“i‘-:—ihs—-__ﬂ_._, RRRINY

ou Vit i mési bing g0
Céch thﬁ nghiém rét 1600 1610 1820 1830 1940 1853 18&0 1570 1580 1930
nhidu vt liéu khdc Hinh 1. Sw phdt trién céc thé hé dung cu cdt

nhau. Nhiing vat li€u dung cu cit moi da duge phat minh ra trong qud trinh thi nghiém la két
qua nd luc lién tuc cua hang nghin tho lanh nghé, clia cc nha sang ché, cic nha cong nghé,
cic k¥ su, cdc nha luyén kim va cdc nha hod hoc; Su phat trién 4y dwoc vi nhu qué trinh tién
héa trong sinh hoc.

Tir biéu d0 ta thdy, viéc gia cong mot chi tiét vao nim 1900 mat qué nhiéu thoi gian so
v6i biy gio. Nguyén nhan 1a do viéc cai tién vat liéu dung cu 12 nhan td gép phan tao nén hiéu
qua va ning suat.

Mot trong nhitng dot phd trong sy phat trién cta dung cu cit vao cudi nhitng nim 1960,
viéc phat hién ra carbide thiéu két véi mot 16p pha rat mong cacbua. Lop cacbua titanium véi
d6 day vai um nhung né lam thay d6i dic tinh cua dung cu cit. So véi vat liéu khoéng phu thi
né ting lén déng ké, tang toc do cit 1an tudi tho cia dyung cu.

Trong nhitng nim gan dy, céng nghé phii duoc sir dung rong rai cho cdc dung cu nhu:
khoan, ta rd, phay trong gia cong thép va gang. Vat li¢u phu chinh Ia carbide titanium (TiC),
titanium nitride (TiN), Oxyt nhdm (Al,O3), Titanium cacbide nitride (TiCN) la cac vat li¢u rat
ctmg, c6 do chdng an mon va do tro hod hoc cao, ting kha niang chéng mai mon gitta dung cu

va phoi.
2. Cau tao
Lép pha 1 /‘.\
| L6p phu M
\/ L6p phii 2 Vat liéu nén \_!'r
Lép pha 3
. o L6p Al,03
Fotaly 4— LOpphi4
= Lép TiCN
vatlieu nén L6p carbide lam
PR 1 ",/ vét liéu nén
Hinh 1. Manh hop kim c6 nhiéu [6p phi Hinh 2. Manh hop kim co6 2 16p phu

-7 -
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Sy cai tién vé sy lién két giita cdc 16p phu va vat liéu nén khdc nhau da dua dén mot thé
hé méi ciia carbide thiéu két phu. Chiing 12 mét, hai, ba tham chi con nhiéu 16p hon, mdi 16p
phti ¢6 mot tinh chat va cong dung nhat dinh.

3. Mt s6 dung dung cu phii dién hinh

- Manh hop kim dao tién phu nhom — oxit (Al,03) co 2 lop phu:
+ Lop phu trén cung 1a nhom — oxit (ALL03).
+ L6p phu trung gian 1a Titan — Carbide - Nitride (TiCN).
+ Lép cubi cling 1a Carbide thiéu két.

- Manh hop kim dao tién phu nhom — oxit

Al: O_: danh bfmg
(Al,03) c6 3 lop phu:
+ Lop trén cung Al,O; dugc danh bong ALO;
TiCN

+ Lop thtr 2 1a ALO3
+ Lép thtr 3 1a TiCN

+ Vat liéu nén 1a gbm kim loai.

Nén la gém kim loai.

4. Mt s6 vt li¢u dung dé phii dung cu

cat N L Hinh 3. Mdnh hop kim 3 lop phi
+ Vit liéu nén: Polymer, Zn — Thiét, Ag
— Brass, Cr — Chromium, Hop kim ctrng, Thép gi6, Titanium, Inconel ...

+ Vit liéu lop phu:

* Pon vdt ligu: Al — Alumium, Cr — Chromium, Cu — Copper, Ni — Nikel, Ag — Silver, Ti
— Titanium, Zr — Zirconium ...

* Hop kim:

- TiAl : Titanium — Alumium

- TiN : Titanium — Nitride

- TiCN : Titanium — Carbide — Nitride

- TiAIN : Titanium — Alumium - Nitride

- CrN : Chromium - Nitride

- A1203 : Alumium — Oxyt.

- CBN : Carbide — Boride — Nitride.

5. Két luan

- Su ra doi dung cu cit ¢6 16p phit dd md ra mot budc ngodc mai trong sy phat trién
khoa hoc gia cong cit got. Vat liéu dung cu cit c6 16p phu da cai tién mot cich déng ké vé
ning suat ciing nhu chét lugng bé mat chi tiét gia cong.

- Vat liéu dung cu cét c6 16p pha khdng chi ding cho dao tién ma con ding cho cic loai
dao khac nhu: phay, bao, khoan, ta ro...
Tai liéu tham khao:
1. www.bfrl.nist.gov; 2. www.ccb.org; 3. www .finishing.com; 4. www.hstna.com

5. www.mfgquote.com; 6. www.materials.ac.uk; 7. www.metalfinishes.com; 8. www.sspc.org
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MA NHIEU LOP BANG CHAN KHONG-PLASMA
ThS. Ngo Quang Trong

1. Mot s6 phwong phap ma co ban

Tai thoi diém hién nay, tién b ctia khoa hoc va cong nghé da dat dén viéc cho phép thuc
hién ché tao ra 16p ngoai ciing 12 su téng hop ciia nhiéu 16p bé mat rit mong khic nhau goi 1a
ma, va co thé chia 1am 3 nhém ma nhu sau:

Nhém thir 1 ¢6 tén goi phuong phép ma nhiét héa, trén co so thé ran, thé 16ng va thé khi
(TCVD).

Nhém thtr 2 1a phuong phap ma tong hop, khi ma ching dugc tao thanh bdi phan tng
héa hoc giita hdn hop khi - hoi va phan tng khuéch tan giira binh ngung va chi tiét gia cong
(CVD).

Nhém thtr 3 1a phuong phdp chan khong — plasma (PVD). Trong nhém nay, qué trinh
thuc hién l1a dua vao moi truong chan khong bui kim loai hodc lam bdc hoi cdc kim loai khé
néng chay dudi dang ion, cdc phan tng plasma sé& tao ra 16p ma bé mat 1én chi tiét can gia

cong.

2. Cach thirc va irng dung cia phwong phap ma chan khong-plasma
2.1 Céch thire

Trong 3 phuong phdp dugc néu trén. Phuong phdp ma chan khong-plasma cé kha nang
ung dung hon ca, n6 dugc thuc hién béng cach phun chan khong hodc lam bdc hoi cic kim
loai khé néng chay.

Cic phuong cdch dé 1am bdc hoi kim loai bang céch chiéu tia laser hoic tia dién tir. C6
thé 4p dung ddi v6i cac kim loai khé néng chay thuéc nhém IV-VI trong bang hé thong tuan
hoan céc nguyén t6 héa hoc. Bang céch kiém so4t mirc niang lugng cta ion tir 5-10* eV ma c6
thé hap thu hodc di chuyén cdc nguyén tir trén bé mit va cdc phan g héa hoc, ciing nhu tin
xa hoac céy thém vao. Nghia la c6 thé lam sach hodc pht ma 1&€n bé mit chi tiét.

Bdng 1. Anh huéng ciia ndng liwong ion vao qud trinh gia cong chdn khéng-plasma

. Nang lwgng ion eV
Yéu to - 3
<5 5+30 12(30) = 10 10* =10*

Di chuyén cic nguyén tu

Anh huéng |Hép thu |trén bé mat va phan ng|Tan xa Cay thém
héa hoc

Kha niang ky | . Gia tang 16p phu va cdc|Thay d6i 16p bé

Lam sach ,
thuat nguyén tlr, ma tong hop |mat
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2.2 Ung dung

Ky thuat ma ion-plasma dugc ung dung rat rong trong thuc té, va c6 kha nang thyc hién
ma voi nhiéu thanh phén kim loai va phi kim loai khac nhau trong pham vi nhiét d¢ tir 100-
1000°C. Trong d6 d6 day ctia mdi 16p ma cé thé dat dén vai nanomet.

Vi qua trinh ma ion chan khéng c6 thé thyc hién nhiéu 16p ma voi cac vat ligu khac nhau
nén c6 thé tao ra cdc chi tiét c6 thé dam nhiém cdc chuc nang phuc tap hon. Céc thudc tinh
cua 16p ma:

- D6 bén: tng dung cho céc chi tiét mdy, cdc dung cu cit got, thiét bi do luong...

- Tinh chdng dn mon: cho céc thiét bi y té, thiét bi thuc pham, héa chat. ..

- Ngoai ra con c6 tinh quang hoc, tinh trang tri duoc tao bdi cdc mau sic khac nhau...

3. Cac phwong phap ma chian khong-plasma
3.1 Phwong phap ma ion cé bé sung nhiét

Ung dung ciia phuong phdp cho phép nhan dugc 16p ma c6 tinh chdng mon trén céc vat
liéu cimg cho cédc dung cu cit got. Tuy nhién s& giam ddng ké hiéu suit dbi v6i dung cu c6

ché do cat got cao ma tai qua trinh ma nhiét d vuot qua nhié¢t ram u la 540-560°C.

Muzkekrop
asora
.\!
Ol ]
B4

o

1\
© o0 @‘,@o +— B[] Hcrou-
[asma O e— r HHK
\ [uTa-
X\ » HHA
/ D D@ v K t1100c31»1
Bapnep : .
g s JIEKTPOH- <
AIESAY G e 7Y SN Vllll
¥ B | T
. BakyymHas o A s, IMonaua
KaMepa rasa

Hinh 1. Hé thong ma ion c6 bé sung nhiét.
1- Binh chdn khong 2- Chi tiét gia cong ~ 3- Nguon dién tir hodc tia heong tir
4- Nguon néng lwong ~ 5- Vit liéu héa hoi  6- Nguon nhiét bé sung

3.2 Phwong phap ma tong hop tir phong dién tir plasma v6i Am cwe dwoc dét néng

Cuc vong sb 6 dot néng phat xa trén vat liéu héa hoi 5 va lam gia ting thém hiéu dién

thé, gitip gia tang dong dién tir va gia ting su nau chay kim loai.

10-
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Hinh 2. Ma tong hop tir phong dién tir plasma véi Gm cue dwoc dot nong.

1- Binh chdn khong 2- Chi tiét gia cong ~ 3- Nguon ndng lwong cho cwc am
5- Vat liéu héa hoi 6- Cyc dm vong
3.3 Phuong phap ma tong hop tir phong dién tir plasma véi Am cwe dwoc 1am lanh
Qua trinh bay hoi cta vat liéu dugc tao boi phong dién hd quang tai cyc am, va c¢6 qua
trinh ngung ty trén bé mit cua chi tiét luong vat chit tir cdc pha plasma da bi bén pha d6.

K nIcocaM

Hinh 3. Ma tong hop tir phdng dién tir plasma véi Gm cuc dwoc lam lanh.
1- Binh chdn khong (cuc duong) 2- Chi tiét gia cong  3- Nguon ndng lwong cho cwc Gm
4- Nguén dién ho quang 5- Nam cham dién 7- Vit liéu hoa hoi (cuc dm)

Tai liéu tham khao:
1- I'pabuenxo A.M., Bepesyd0 M.B. Paboume mporecchl BBICOKMX TEXHOJOTHH B

MaIIMHOCTPOCHUH — XapbKoB 1999.
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MAY GIA CONG CAO TOC
TS. Nguyén Vin Twong

Hién nay gia cong cao toc (High Speed Machining-HSM) duoc xem 1a mot trong
nhitng linh vyc chinh cua nganh ché tao mdy. Thyc ra gia céng cao téc khong méi, né da
duogc thyc hién cach day hon 30 nam. Gan day, vdi sy phat trién vuot bac cia nganh ché tao
mdy hién nay voi nhimng c6ng nghé lién quan nhu mdy tinh, dao cit, mdy cong cy, bd dicu
khién CNC, hé théng CAM, thi gia cong cao tdc ngay cang duoc quan tim nhiéu hon. Céc
linh vyc tng dung chu yéu thic day cong nghé theo hudng gia cong cao tdc 1a: ché tao khudn
mau, ché tao cdc chi tiét nganh 6 t6 va gia cong cic chi tiét nganh hang khong.

Rét khé dé néu 1én mot dinh nghia chung vé gia cong cao tdc. Ty theo ting tng dung
ma tc do gia cong cao tdc khac nhau. Vi dy khi tc do gia cong cao tdc khi gia cong thép vao
khoang 800m/ph nhung gia tri ndy van chua phai 12 gia tri toc do gia cong cao toc khi gia
cong gang. N6i chung, dé dinh nghia gia cong cao téc dya vao cic yéu td sau: tbe do cit cao,
téc d6 quay cua truc chinh cao, lugng an dao cao, toc do cit cao va luong dn dao cao va ning
sudt cao. THt nhat 1a néi rang gia cong cao tdc c6 nghia 1a cat got vat liéu nhanh hon binh
thuong cho nhiing céng doan cuy thé. Bang 1 sau déy trinh bay mot so sdnh dién hinh giita gia
cong cao tc va gia cong théng thuong.

Bdng 1. So sdnh gia cong cao toc va gia cong thuong

Cic thong s6 Gia cdng thuong Gia cong cao toc
Toc d6 truc chinh, vg/ph 4.000 8.000-50.000
Tbe doc chay dao trén céc truc, mm/ph 10.000 2.500-60.000
Tdc dd chay dao nhanh, mm/ph 20.000 20.000-60.000
Gia toc, g - 0,5-2,0

Trén hinh 1 1a trung tdm gia céng cao téc Mikron HSM 700 (hing GF
AgieCharmilles) véi toc do truc chinh 1 42.500vg/ph, toc do chay dao nhanh 1én dén 40m/ph.

Hinh 1. Trung tam gia céng cao toéc Mikron HSM 700.

12 -
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Trong mdt s6 truong hop ngudi ta ciing c6 thé st dung mdy truyén thong dé gia cong
cao tdc. Tuy nhién, néi chung, dé thuc hién dwoc gia cong cao tbe thi mdy ciing c6 nhitng yéu
cAu dic biét. Sau day la mot $6 yéu cAu cu thé:

- DPong co dan dong truc chinh

Cong suit ciia dong co truc chinh phai da 16n vi can ¢ mot lugng cong suit ddng ké
dé quay truc chinh & téc d6 cao.

- Truc chinh va  d& truc chinh

bo cliing vitng tinh va dong cua truc chinh phai cao. Truc chinh phai cé d6 cung viing
va d6 6n dinh nhiét cao. Céc 6 d& phai c6 tan sé quay vong cao. Kich thugc 6, kiéu 6, s6 6,
tai, kiéu bodi tron 6 va vat lidu 1am 6 yéu cdu phai duoc kiém tra git gao cho mdy cong cu gia
cong cao toc. Kiéu 6 d& lai hodc hoan toan bang gdm (ceramic) ciing c6 thé can thiét cho gia

cbng cao tdc.

P e IR

Hinh 2. O lai véi bi lam bang gom.

- DPong co dan dong chay dao téc do cao

Kha ning ting tbc va giam tdc nhanh rit quan trong cho viéc ning cao ning suit. Mot
mdy cong cu voi toc do tang tde/giam tdc cao c6 thé duy tri viing tde do chay dao khong ddi
trén hau hét hanh trinh cét. Gia cong cao toc yéu cdu céc dong co din dong céc truc c6 cong
suét cao.

- B0 diéu khién CNC c6 kha ning dép ting dugc cho gia cong cao tdc

B¢ diéu khién CNC phai c¢6 kha nang xir Iy du nhanh. Xu huéng phat trién cdc bd diéu
khién CNC la chiing phai giam dugc thoi gian xir 1y cdc khdi 1énh va tiang kha niang “look
ahead”, c6 kha nang ndi suy cung tron thong qua duong cong NURBS.

- Hé théng mdy phai chic chin va d6 cimg ving cao

Khung mdy va cdc hé théng hd tro nhu hé thdng che bang mdy, hé théng nudc 1am
mat, hé théng kep chat,... phai c6 d6 ciing viing cao dé chiu duoc ung suit sinh ra khi gia

13-
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cong cao tdc. Thiét bi che chin mdy va céc cira s6 phai duge 1am bén nham dam béo an toan
khi ¢6 su ¢d vé dao. Van d¢ an toan phai dugc dit 1én hang dau khi gia cong cao toc.

- Truc chinh va thiét bi kep chat dao c6 déng tdm cao va cin bﬁng tot

Khi s vong quay tang thi luc li tim sé& ting binh phwong véi van toc quay. Sy mat cin
bang trong hé thdng ciing nhu sy khong dong tdm s& 1am gia tang lyc li tim, gdy rung dong
mdy. Do d6 hé théng g4 dao va dao kep chit dao, truc chinh phéi c6 do dong tim cao va cin
bang tét trong gia cong cao tdc.

- Hé théng cip dung dich tron ngudi

Gia cong cao tc yéu cau phai c6 hé théng cung cap dung dich tron ngudi dp suat cao
dé c6 thé lam mat dao mot cach hiéu qua. O tdc do quay cao, & xung quanh dao cét xuat hién
viing gié xody nén phuong phap lam ngudi truyén thong khéng thé 1am ngudi hidu qua. Viéc
thay dao nhanh yéu cau dung dich tron ngudi phai sach hon so vdi théng thuong nén hé thong
cap dung dich tron ngudi phéi c¢6 kha ning loc tot. Trong nhiéu truong hop nguoi ta thich sir
dung gia cong cao tdc khd dé loai trir cdc ric rbi do hé théng cap dung dich tron ngudi khong
dat yéu cau.

Nhu cau vé gia cong cao tdc rat rong 16n va da dang do d6 hién nay c6 nhiéu kiéu may
khéc nhau cho cong nghé nay. Bang 2 sau day so sinh mét sé mdy gia cong cao tdc tryc chinh
thang dung ciia mot s6 hing ndi tiéng.

Bdng 2. Cdc thong sé ky thudt ciia mdy gia cong cao toc.

Thong s6 k¥ thuat Mikron HSM Mazak FJV- Deckel DMC
700 25N V65
Hanh trinh truc X, mm 700 1020 650
Hanh trinh truc Y, mm 550 510 500
Hanh trinh truc Z, mm 450 460 500
Cong suét tryc chinh, kW 10 30 15
S0 vong quay truc chinh, vg/ph 42.500 25.000 18.000
Gia toc 10m/s” 2,8s 1g
Toc d§ an dao, mm/ph 40.000 50.000 60.000
Toc d6 chay dao nhanh, mm/ph 40.000 50.000 60.000
S6 dao trong 6 tich dao 12 30 30
B¢ diéu khién ATEK HS-Plus Mazak TNC 430M

Tai liéu tham khao
1. P.N. Rao, CAD/CAM principles and application, McGraw-Hill, 2002.

2. 1. R. Sharma, Latest trends in machining.

3. http://www.eglimachine.com/highspeed.htm

2]
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GIOI THIEU PHAN MEM SecoCut

Nguyén Vin Twong
Phan mém SecoCut 13 phin mém chuyén dung dé tinh ché do cét cua hing Seco.
Phién ban m&i nhit ciia phan mém nay 1a 5.1.0.55.

ﬂ Seco Cutting Data

Milling ] Turning Driling |
Categoary: Cutter: Diameter: Insert: Grade:
SEANTZ03AFN-E12 ~
R220.13-12 g
Eor et “ SEAN1203AFTN-M14
SEANT203AFTN-MD15
SEAN1203ZZTN-M14
= SEAN1203ZZTN-M15
Easy choice e R e
Input data:
Material group: 4 - =
. Feed =
K-value: 3 Feedftooth| he Cutt.zpeec speed RPM Power Torg.
@ (mmitooth] (mm) {m/min} . (kW) (Mm}
Mo of teeth: 3 {mm/min }
0.10 0.06 185 423 1471 39 252
Depth of cut: 5.00 mm @
Cutter: R220.13-0040-12
Width ofcut 30.00 mm [2) =
Engagementangle &7.2 deg
20 Kappa: 450 deg
Position: Centered
osition entere X @ Working diameter. 500D mm
Rel. speed adj. 0 3: %o
Rel. feed adj.: 0 3: %
Efficiency an El: Y%

Surface finish | Circ. interpal Print ‘ About.. ‘

Hinh 1. Giao dién ciia phan mém khi chon dao phay mdt dau.

SecoCut bao gom:

* Céc dé nghi vé thong s6 ché do cit cho phay, tién va khoan nhu tdc do cit,

luong chay dao, cong suit, mé men xodn,...

* D& st dung, céng cu tim kiém bang hinh anh rat sinh dong.

* C6 chirc ndng in an gidp in két qua tinh toan.

* Thu vién vat li€u gia cong.

* Tinh toan ndi suy duong tron.

* Tinh téan nham bé mat.

* Ngon ngit: Trong phién ban 5 cia phan mém nay c¢6 hd trg 9 ngdn ngir

Swedish, Czech, French, Italian, German, Portuguese, English, Japanese,

Slovenian.

Mot sb dic diém méi cua phién ban 5 1a:

- Phan mém duoc viét lai trong Microsoft .net, cho phép hd trg nhidu ngén
ngir va dé cai dat.

- Tich hop véi WinTool do d6 khi cai ban phai cai WinTool khi hé thong

hoi.

15-
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Thu vién vat liéu cua ph?in mém bao gém 15 loai vat liéu dugc danh sb tir 1 dén 15.
Nhém 1 1a vét lidu thép rit mém nhu thép c6 ham lugng C thap, nhém 15 12 nhém vat lidu c6
dd cting rat cao, rat khé gia cong. Trong mdi nhém vat liéu con ¢ liét ké vat liéu theo mot $6
tiéu chuin khac nhau nhu DIN, JIS, UNI, BS, SS, UNI, AFNOR, USA.

il Tool holders for turning

Turning
External
. Turning
|

Turning 5 .
HAlE R & Turning External |.
External uming External uming

I150-C holders TRAORIL -

External uming External uming

1S0-D holders TRODONM C‘
= Seco Cutting Data

External uming =

I1SO-M holders Wiling

Category:
External uming

1S0-P hold Ext 1 furmi
== Top | l olders ‘ grsnzpmlng | _
Hinh 2. Mot s6 lwa chon khi chon dao tién.

B Material groups

jin] Mame Description ko mc
1 Very soft “tacky” steels. Low-carbon and soft, purely ferritic steels 1350 |0.21
Free-cutting steels Other than free-cutting stainless steels 1500 |0.22

Machine steels and carbon steels Carbon steels low to medium carbon content. (0.5 3:C)

High carbon steels, low alloy steels, High carbon steels, (=0.5 %C)

5 Mormal toal steels, Harder quenching and tempering steels, 1900 |0.24

[ Difficult tool steels, High-alloy, high hardness steels, 2000 |0.24

7 Difficult high-strength steels, Hardened steel, Easier super alloys. (Mot for Jabro products) |2500  |0.22

3 Easy-cutting stainless steels. Free-cutting stainless steels, 1750 |0.22

9 Moderatly difficult stainless steels, Austenitic and duplex stainless steels, 1900 (0.2

Str | DIN | aFnOR | BS | Uz | 113 | 55 |uns | usa
1.0050 4360-50 B Fe 490 5550

1.0060 Sta0-2 AB0-2 4360-55E; 55C  |Fe 590; Fe 60-2 |S5M 58

1.0558 G5-60

1.0601 Ca0 CC 55 080 A B2 Cal 3 10600 | 1080
1.0904 5557 5557 250 A 53 5558 2085; 2090 9255
1.0904 5557 5557 250 A 53 5558 2085; 2090 9255
1.0904 5557 5557 250 A 53 5558 2085; 2090 9255
1.0861 60 5iCr 7 B0SC 7T 60 SiCr 8 SUP 7 9262
1.0961 |60 SICr 7 s05C7 &0 SiCr 8 SUp 7 9262
4 00ed E0 STy 7 EQ T T E0 ST LD 7 [u "]

Cancel |

Search for material | OK

Hinh 3. Cdc nhom vat liéu

Ban doc c6 thé truy cap vao trang http://www.secotools.com/ dé tai phdn mém nay vé.

Luu ¥ 12 ban phai vao thé Service & Support roi chon muc Tool Selection & Cutting Data
Support.
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GIOI THIEU SACH
Nguyén Vin Twong

H¢ thong dieu khién so trong cong nghiép
Téc glé : TS. Bui Qu}’/ Luc, TRUONG DAIHOC BACH KHOA HA NOI
Nha xuat ban: Khoa hoc va K§ thuat -

Nam xuét ban: 2004 > =
Séch cung cap cho ban doc nhitng van dé co ban H(} thOllg D I E l’!,
KHIEN

thiét bi dung hé diéu khién nay. Sich ding cho vién S ﬁ
nganh Co khi cédc truong dai hoc, cao déng, cic k¥ su, I

nhat ctia hé¢ thong may cdng cu dicu khién so va cic

) . . RONG CONG NGHIEP
cén b k¥ thuét va nhitng ngudi ham mudn nghién clru FEmmmmmil e

ché tao may CNC va cédc thiét bj diéu khién sb khéc.

N6i dung: Séch gdm 7 chuong:

Chuong 1: Lich st phat trién, hiéu qua kinh té
mdy cong cu CNC dung trong cdng nghiép
Chuong 2: Nhiing dinh nghia co ban va phan
loai hé thong diéu khién may cong cu NC-CNC

Chuong 3: Phan ctmg va phin mém diéu khién may céng cu diéu khién s6
Chuong 4: Hé dan dong chay dao trong mdy CNC

Chuong 5: B truyén bién d6i chuyén dong quay thanh chuyén dong tinh tién
Chuong 6: Thiét bi do ludng va diéu khién trong mdy coéng cy CNC

Chuong 7: B6 ndi suy trong mdy cong cu diéu khién sb.

Co dién tir -cac thanh phén co bin
Tac gia : TS. Truong Hitu Chi, TS. V6 Thi Ry
Nha xuat ban: Khoa hoc va K§ thuat
Nam xudt ban: 2004 - CO

Cac tac gia 1a nhiing cdn bd c6 kinh nghiém trong

7, 15. TRUONG HUU CHi
1S. VO THiRY

linh vyc co dién tor cua Vién Mdy va Dung cu Cong nghi¢p. Ay
bPéi tugng phuc vu cta sich 1a vién nganh Co khi, Co dién tr O X T“
céc trudng dai hoc, cao ding. ‘ \
N6i dung: sich gdm 5 chuong
Chuong 1: Khéi niém vé co dién tir
Chuong 2: Céc thanh phan dic trung cta san phdm |
co dién tur
Chuong 3: Céc bo didu khién
Chuong 4: Thiét ké va cong cu thiét ké san pham co dién tir
Chuong 5: Mot s6 san pham co dién tir tiéu biéu ctua Vién M4y va Dung cu Cong
nghiép
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PHUONG PHAP VI PHAN PO THI
ThS. Trian Ngoc Nhuin

Thuec té cdc sb lidu tim duge hau hét dua vao thuc nghiém, do vay chiing ta khong c6
dugc mot ham chinh xac biéu dién sy trong quan giita cdc thong s6 tim dugc va do d6 chiing
ta khong thé dp dung phuong phép giai tich dé phan tich su bién thién cua chiing. Dé ddp tmg
diéu nay, phuong phap do thi dong hoc s& giai quyét duoc van dé nan giai do.

Phuong phdp d6 thi dong hoc biéu dién S, V, a theo ¢ hodc ¢. D6 thi dong hoc 1a
dudng cong biéu dién mbi quan hé S, V, a theo thdi gian  hodc géc quay khiu din ¢. Phuong
phép nay nham muc dich tir do thi chuyén vi ta s& v& duoc do thi vén toc, gia téc (phuong
phép vi phan d6 thi) hodc nguoc lai (phuong phdp tich phan d6 thi). Sau diy ching ta nghién
ctru vé phuong phép vi phén d6 thi:

Cho trudc do thi chuyén vi nhu hinh 1, véi ham twong quan s = (1), ta suy ra do thi v

=(t), a = a(t)
Tai thoi diém 7, s = s;. R
Tai thoi diém # = t; + A1, “I A%
/’— dy
s=s=5;+A4s:
Ta da biét rang : v = ds/dt = / dx
lim(A4s / At) khi At — 0 Tc 1a: ] t
v=ldyl ll, dx=tea.l./ g ! 0 H
Hs.ay !l U, 8AUg I U, o 1 Hinh 2

Do vay ta chi can biét dugc cdc
g6c o tai timg thoi diém 1a suy ra dugc do thi vén toc.
a) Phwong phdp tiép tuyén :

* Chia doan biéu dién trén tryc hoanh thanh n doan bang nhau va ddnh s 0, 1, 2,..., n. Tur
nhitng diém 0, 1, 2,... ta v& nhitng dudng song song Vvéi truc tung s& cit do thi tai nhitng diém
n’. Tai nhitng diém n’ d6 v& cic tiép tuyén véi duong cong (hinh 3).

* Lap hé truc toa do vOt nhu hinh
v&. V& phia trai truc hoanh ldy mot doan tiy
y OO0’ =H,.

* Tu O’ ké nhitng dudng song song

Ag

véi céc tiep tuyén tuong ung cua duong

cong tai cac di€m n’. Nhitng duong nay s¢€ ¢
cdt truc tung tai cac diém a’;. A,

Ta co: v, =t1ga, Mgl 1,

Ma: tga, =0a;/H, =y, /H,
ziq
6 [
Oa, i
Vi vay v, _MHs Y4 _Hs Vi
:ut Hl lut Hl
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Hy
Hu, H,

Tedétasuyra v, =u,.y,

Bay gio ta dat: =M, .

Do vay tir nhitng diém a, ké nhitng dudng song song véi truc hoanh, tir nhitng diém n

hodc n’ ké nhimng dudng song song véi truc tung. Hai dudng d6 gap nhau tai nhitng diém

tuong ung a,. Khoang céich tir tryc hoanh dén nhiing diém a, chinh 1a vy, Néi nhiing diém O,

a; ta dugc dd thi biéu dién vén tdc véi hé truc toa do 1a vOr véi ty 1¢ xich dd thi van tdc:

Hs
— =N,
Hy 'HI
b) Phwong phdp ddy cung :

* Chia truc hoanh thanh n doan bang nhau, x4c dinh nhimng diém n’ twong Gng trén

duong cong.

* N&i céc day cung 017, 1'27, 2°3’,...

* Coi nhitng diém Ny, Na, N;,... thudc duong cong va & giita céc cung tuong tng 01,

1°2°, 2°3",... ¢6 tiép tuyén song song véi day cung d6..

* Lap hé truc toa d¢ vOr nhu hinh
v& (hinh 4), Bén trdi tryc hoanh ciing iy
mot doan OO0’ = H; , tt O’ v€ cac tia
song song voi cdc diy cung tuong Ung
(song song VGi cdc tiép tuyén tai céc
diém N;) s& cét truc tung tai céc diém
tuong Ung a; .

* Ké thang géc tir cdc diém a,
véi truc tung va tu nhitng diém N;, N,
Ns,... ké vudng gbéc véi truc hoanh, hai
dudng nay gip nhau & cic diém b,. Noi
nhiing diém O, by, by,... ta duoc dd thi
van tdc.

D6 thi gia téc cling tién hanh
trong ty tir d thi van tdc.

Can chii y rang, phuong phap d6

Ay

Hinh 4

thi dong hoc nay duoc thuc hién déu dua vao co sé cua dao ham, do vay phai tuin thu ding

nguyén tac cia dao ham (vi du trén do thi nguyén ham c6 diém uodn thi d6 thi dao ham cta né

¢6 ham sb phai dat cuc tri tuong Gng.). Db thi dao ham 1a cdc doan théng duoc ghép lai, cho

nén cac diém chia cang lon thi do thi dao ham cang chinh xac, cang tién gan t¢i duong cong.
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PHUONG PHAP TiCH PHAN PO THI

ThS. Trian Ngoc Nhuin

Viéc tich phan d6 thi 12 1am nguoc lai qud trinh vi phan d6 thi. Thong thuong nguoi ta

st dung phuong phdp diy cung dé thyc hién tich phan do thi. Sau day ta xét mot vai vi dy dé

minh hoa cho viéc tich phan d6 thi.

Vi dy 1: Quy luat gia tc ctia can trong co cau cam a = f{t) dugc cho nhu hinh 1. Diing

phuong phép do thi dé tim db thi van tdc cia can.

Ta tién hanh nhu sau:

e Xay dung do thi gia tc nhu dau dé da cho a = f{).

e Chia truc hoanh ra l1am n doan béng nhau va ddnh sé nhu hinh v&.

e V& phia trai truc hoanh ta 1y mot doan 00’ = H..

e Tai trung diém cta doan 01, k& dudng thang song song vdi truc tung s& gap do thi gia

tdc tai mot diém. Tu diém tim duoc vé song song vai truc hoanh s€ gap truc tung tai

diem /’. Tuong ty ta s€ c6 ciac di€m 2’, 3’, ... Noi diem O’ véicacdiém 17, 2°, 37 ...

® Dung hé truc toa
do vOt nhu hinh

3 4

v&. Tir O ké dudng ; /2/”"5”\6\7
thing song song - N — 17” g
Vi tia 0’1, tir N2 15 121
diém [ trén truc .
hoanh cua d6 thi N /]
gia toc ta ké j._ N //
duong thang song o ‘ NN Lo
song vodi truc tung, g 77 e re
hai duong d6 sé >
giao nhau tai diém H ¢ N
1 trén hé toa dd
Hinh 1
vOr. Tuong tu cho cdc diém
con lai ta sé thu duogc dd thi S.v.a s=11)
van tc nhu hinh 1. H ¢
Vi du 2: Ching ta ciing c6
thé sir dung phuong phép sau day < / A E
d? nhanh chéng trong vi¢c tich phan ; b
d(? thi. H‘1nh’2m6 t?. viéc tfch’phﬁn 2317 53 ANECRTIRIERE T
do thi gia toc 1én d6 thi van toc va
tir van tc 1én dd thi chuyén vi, cich P X ()
v€ da trinh bay trén hinh 2, ban doc
tu xem va nghién ctru:
Hinh 2
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Tur d6 thi ta xdc dinh duoc d6 dich chuyén clia can:

,_2h
;
Van tdc dugc xdc dinh:
4dhw
V=0
@a
Va gia téc:
4he’
a=—5—=const
Pa

Pé xéc dinh ty 18 xich cdc do thi trong qua trinh tich phan do thi.
Chéng han tir d6 thi gia tdc ctia cdn cua co cdu cam can day ddy nhon 12 a = f{1).
e Budc 1: xdy dung do thi gia toc v6i tung do bat ky, xdc dinh ty 18 xich truc hoanh biéu
thi thoi gian #:
t
M, = I (s/mm)

Véi L 1a khoang biéu dién khoang thoi gian 7 twong tng. Néu truc hoanh biéu thi 1a
gbc quay clia cam (xem van tdc gbc clia cam 1a khong doi)
_Pa P O

L, L, L

X v

Hy (do/mm)  hay (rad/mm)

e Budc 2: tich phan lan 7 dé c6 dd thi van toc v v6i H, tity ¥ (chd ¥ chon dé phit hop véi
d6 cao d0 thi van tdc), ty 18 xich truc hoanh khong thay doi.

e Budc 3: tich phan 1an 2 dé c6 d6 thi chuyén vi s voi H; tiy ¥, ty 18 xich truc hoanh
khong thay doi.

e Budc 4: D9 cao 16n nhat y,,, s& twong tng voi khoang dich chuyén cho phép ciia can

12 hyqy; 1Gc nay ta xdc dinh dugc ty 1€ xich cla truc tung trén dd thi chuyén Vi

M, =—="= (mm/mm)
Ty 1€ xich truc tung cua dd thi van tdc:
ll’lv — ﬂs hOETlC ll’lv — L
H,;xu, H,xu,
Ty 18 xich truc tung ctia gia toc la:
lua — LZ HOéC lua — LZ
H,XH, X H,xH,xu,

Chd y: Khi tich phan d thi gia téc ciia can trong co cu cam, néu hanh trinh di khic
hanh trinh , vi du: @; = 70° ; @, = 50°, lic nay ta khong thé chon Y maxd = Y 'maxy Ma phai
phdi hop :
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" 2
Ymaxd — (&J
Ymaxv Pa

Pé khi tich phan diém dau s& tring v6i diém cudi cia mot chu ky (hinh 3).

a
T
g =
2t )
~ 4
N )
g =
.5 g
=1 L5
[9) ~y
B Pa Pr ¢

PATTERN THEO MQT PATTERN
Nguyén Vin Twong
Bai viét nay huong dén cdc ban thuc hanh lénh Pattern voi tiry chon Reference trong
Pro/ENGINEER Wildfire 4.
1. Trong mdi trudng Part ban hay tao file mdi va thiét 1ap don vi 1a mmn_part_solid.

2. V& duodng cong spline:

- Chon N 1di ve duong cong spline nhu trén hinh1 (duong cong khong di qua gdc toa
d6). Xong chon ¥ dé két thiic.

S

T
! 150.00
T = qo0.00 *—|
i o I FTD
Hinh 1. Hinh 2.

3. Tao diém chuén PNTO & dau duong cong vura vé:

- Chon X% i chon dau dudng cong bén trai.

- Chon OK tir cira s6 DATUM POINT. Két qua nhu trén hinh 2.
4. Pattern diém chuan vira tao:

- Chon diém vira v& — chon j Chon kiéu pattern 1a Curve xong chon dudng cong.

- Chon biéu tuong [ trén dashboard roi nhap s6 5 vao 6 bén phai (hinh 3) —
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- Chon dé két thic. Két qua 12 ban da tao mot pattern theo duong cong. Liic nay
dudng cong s& bi an di. Mudn hién lai dudng cong ban chon duong cong trén model tree,

nhap phai chudt roi chon Unhide. Két qua nhu trén hinh 4.

Cuve  w| /[ Sketch1 ||4v[374 vl B
References Options  Properbes

Curve v| AG[ Sketch1 | A s
References Optons  Properbes
Hinh 3

P T4
MT1 /
TFNTE_epiuTa

FHTa

Hinh 4.
5. Tao qua cau tai diém PNTO:
- Chon o#_ Placement — Define rdi chon mat TOP - Sketch.
- Chon Sketch tir thanh cong cu - References — chon diém PNTO - Close.
- V& dudng tam thiang dung di qua diém PNTO, v& dudng tron c6 tim tai PNTO va
doan thang tring v&i duong tAm chia doi duong tron, xén bot V2 duong tron- Vv .

- Chon dé két thic. Két qua ban da vé duoc qua cAu nhu trén hinh 6.

20.00

Hinh 5. Hinh 6.

6. Pattern qua cau:

- Chon qua cAu - £, He théng tw nhan kidu pattern 12 Reference (hinh 7).

- Chon dé két thic. Két qua 12 cic qua ciu di dugc pattern theo pattern trudc dé
(hinh 8).

j E,'}Creaﬁng a reference pattern.

Reference | Reference type

T

Hinh 7. Hinh 8.
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SU DUNG LENH TRIM HIEU QUA HON TRONG AutoCAD

Mai Nguyén Trin Thanh

Lénh TRIM 1a 1énh rat hiru ich trong AutoCAD. Bai viét nay gidi thiéu vé cich st

dung 1€nh Trim mot cach hi€u qua trong cac phién ban AutoCAD 2000 va cao hon.

1 2

3 4

Hinh 1. Cac budc caa 1énh Trim.

Trudc tién, chiing ta hay bat dau véi viéc ghi nhd 1énh. TRIM dugc st dung dé cit cédc

phan mé rong cua bat ky nhém dudng giao nhau. Cich sir dung co ban va phd bién ciia 1énh

nay 1a dau tién ban chon ciac doi tugng cat va sau d6 chon cac doi tugng s€ dugce tia. B¢ ket

thiic 1énh ban phai phai nhan phim Enter hay phim Backspace.

T6i cho rang ban s& néi: “Cach ding
nay thuc sy da tién dung, nhung c6 thé 1am
thé ndo cho né thuc té hon?". D6 1a sy tht,
néu né chi 1a mot 1énh Trim duy nhét. Tuy
nhién, cang c6 nhiéu duong thi qua trinh
thuc hién 1€nh cang tré nén phuc tap. Vi dy,
ching ta hdy gia sir truong hop giéng nhu
trong hinh 2, ban phai cit cdc phan mé rong
trén tat ca cic bén. Néu ban lam diéu nay
v6i cdch truyén thong, dau tién ban s& phai
lua chon céc canh cit va sau d6 chon cdc

phan mo rong riéng. Piéu d6 cé nghia la

Hinh 2 Mot trudng hop Trim phtrc tap.

trong budc déu tién ban thuc hién 4 lga chon va trong budc thtr hai ban chon 24 lan, d6 thuc

su 12 mot qud trinh phién ha va nham chan.
Thay vi 1am nhu trén, chiing ta c6 thé
tién hanh nhu sau. Khi di chay 1énh Trim,
hay chon cdc canh cit theo yéu cdu. Bam
Enter dé Iya chon (lga chon khéng c6 nghia
1a tat ca cdc dbi tugng duoc coi la canh cat).
Trong budc tiép theo, ching ta can phai
chon cdc phian mé rong theo yéu cau. Thay
vi chon tung cdi mot, chiing ta s& su
dung ty chon hang rao . Bé lam diéu nay,
chi can nhap F vao dong lénh khi "dbi

twong chon” duogc hién thi. Viéc dau tién dé

_____

Hinh 3 Trim v&i tuy chon hang rao.
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lam hang rao 13 diém dau tién yéu cau va tiép tuc mdi 1an cho dén khi ban két thiic dong. Vi
vay, dieu ban phai lam 1a chi can v€ mt dudong di qua cidc phan m¢ rong va nhan Enter. Qua

trinh 1énh c6 thé dwoc nhin thiy trong hinh 4.

Command: tr TRIM Run 'TRIM' command

Current settings: Projection=UCS. Edge~Extend

Selesct cutting sdges

Salect objects Make no selection

Select object to trim or shitt-select to extend or [Project<Edge<Undo]: f
First fence point
Specify endpoint of line
Specify endpoint of line
Select object to trim or

Type f to use

FENCE option

Undo]:
3; EUEHE%; Press 'ENTER’ and close the line command

shift—select to extend or [Project EdgesUndo): Complete the process

by pressing - ENTER"
Command |

Hinh 4 Cac dong 1€nh.

SOAN THAO CONG THU'C TOAN HQC VOI MATHTYPE
Mai Nguyén Trin Thanh

Dé nhap céc cong thirc todn hoc ban c6 thé ding chirc ning Equation trong MS Word.
Tuy nhién ban nén diing phan mém MathType cho cong viéc nay vi né cung cip khd day du
va dang dang cic codng thuc, biéu tugng todn hoc... Sau khi cai dat, néu ban st dung MS

Word 2003 thi trén menu s& xuat hién thém thanh cong cu ciia MathType (hinh 1).

-

Dé bt dau nhdp céc cong thire toan hoc phuc tap, ban hay nhan nit =

EE EE T | (0 g 0% | Q:| 4 Equations

Hinh 1. Thanh céng cyu MathType.

(Insert Inline
Equation) trén thanh cong cu MathType. Khi d6 s€ xuét hién mot ctra s6 soan thao vin ban
mo&i, cho phép ban tao cdc cong thirc todn hoc phtc tap. Sau khi da hoan tit cdc cong thuc,
ban c6 thé luu ndi dung thanh 1 file vin ban riéng biét, hodc copy ndi dung vao trong file vin

ban hién tai.

E MathType (30 days left in Evaluation]) - Equation in Math Fermula.doc

File Edit View Format 5tyle Size Preferences Help

gzl il | i) 2@ | 2=d]| ¥ EnC| 3ccl | AwB | AOE
M| | cg|zz|ho|gd|==|00|=8|cm
batv] P Ol |

| lim

uw x 0

Lo [l e [

L I L | " 1 L !' X 1 L [l L 1 " l?.n 1 X 1

Hinh 2. Giao dién cua MathType.
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Mot s6 thuat ngir tiéng Anh vé Dung sai — Lip ghép

Angularity tolerance:
Circular run-out:
Circularity:
Clearance fit:

Coaxiality tolerance: dung sai d6 dong truc
Concentricity & coaxiality: d§ dong truc

Cylindricity:

Fit systems:

Fit Tolerance:

Fit types:

Flatness:

Form tolerances:
General Tolerance:
Geometric tolerance:
Hole basic system:
Hole lower deviation:
Hole tolerance zone:
Hole upper deviation:
Interference fit:

Tolerances and Fits

dung sai géc
do dao
do tron

Nguyén Van Tuong

ES

lap ghép c6 do ho I

do tru

Céc hé thonglap ghép

¢s)

d:|:.'_\

d=D

I-)l:l:m

dung sai lap ghép

céc kiéu lip ghép

d6 phéng

dung sai hinh ding

dung sai chung

dung sai hinh hoc

hé théng 15 co ban

sai l¢ch gidi han dudi cua truc (ei)
mién dung sai 15

sai l¢ch gidi han trén cla 16 (ES)
lap ghép c6 d6 dobi

Least material condition (LMC): diéu kién vt liéu nhé nhit

Location tolerance:

dung sai vi tri

Maximum material condition (MMC): diéu kién vat li¢u 16n nhét

Nominal size:
Parallelism:
Perpendicularity:
Position tolerance:
Profile of any line:
Profile of any surface:
Shaft basic system:
shaft lower deviation:
Shaft tolerance zone:
shaft upper deviation:
Straightness:

Straightness tolerance: dung sai d6 thang

Symmetry:
Symmetry tolerance:
Tolerance zone:
Tolerance:

Total runout:
Transition fit:

kich thuéc danh nghia

d6 song song

dd vudng gbc

dung sai vi tri

dung sai bién dang ctia duong
dung sai bién dang cia mat

hé théng truc co ban

sai l¢ch gidi han dudi cla 16 (EI)
mién dung sai cta truc

sai l¢ch gidi han trén cua truc (es)

do thang

o
=
A 3R =
do6 doi xtng i
dung sai do doi xting %
mién dung sai
dung sai
d6 d4o toan phan
lap ghép trung gian

Total Run-out Tolerance: dung sai 46 dao toan phan
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BAI HOC NHA TRANG

Kinh m&i Quy thay ¢ va cac ban sinh vié‘n tham gia cau lac bd. Moi chi tiét xin lién hé ban
bién tap hoac e-mail vé dia chi tuongnv@gmail.com

Online tai: http://ntu.edu.vn/bomon/chetaomay/default.aspx



