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TIN TUC - SU’ KIEN

Tin hoat dong Cau lac bo - Poan

- Cau lac bd Ché tao mdy da to chic thanh
cong cude thi olimpic ché tao méy lan 3. Noi dung
cudc thi 12 giai chudi kich thudc chidu dai chi tiét
truc dé xady dung ban vé ché tao. Két qua cudc thi
nhu sau :

Gidi Nhdt

Nguyén Truong Phi (16p 42CT2)
Gidai Nhi :

Pham B4 Hong Ptic (16p 42CT2)

Tran Dinh Hoa  (16p 42CT2)
Gidi Ba:

Vil Truong Giang (16p 42CT2)

Mai Duy Hung (16p 42CT1)

Vo Chau Danh  (16p 42CT1)
Gidi Khuyén khich:

Nguyén Minh Tién (16p 42CT2)

Huynh Quang Manh (16p 42CT1)

- Ngay 19/5 bo mén Ché tao mdy d to chirc
thanh cong cudc néi chuyén cua chuyén gia dao cit
Seco cho gan 150 sinh vién cdc 16p 42CT1, 43CT
va 43TT. Ong Ben Coh, chuyén gia dao cit cla
Seco tai Singapore da trinh bay nhleu van d& mai,
hap dan vé cong nghé ché tao dao cit va gia cong
kim loai. Sinh vién dugc xem nhiéu doan phim sinh
dong, dé hiéu, gy hing thid cho viée hoc cac mén
vé ché tao méy. C6 nhiéu y kién cua sinh vién qua
cudc thi nay, trong d6 da s yéu ciu bd mén ting
cuong cac hoat dong tuong tu dé sinh vién c6 co hoi
giao luu, hoc hoi vdi chuyén gia nude ngoai.

Mt s6 hoat déng doan trong thang 4 va thdng 5:

- Kién toan lai s6 sich doan vu.

- Poi tuyén béng da nam cua Poan khoa da
tham gia va dat chitc V6 dich giai V6 dich bong da
do Poan truong phéi hop véi Bo mon Quén sy va
thé duc td chirc.

- Déi tuyén Tin hoc khoa dy thi Hoi thi D6
vui tin hoc do HSV — Doan truong phdi hop véi
khoa CNTT to chuc dat giai khuyén khich.

- Trlen khai t6 chic Hoi nghi Hoc tap va
ren luyén t6t cho tat ca céc ban sinh vién theo nganh
diing ké hoach — qua Hoi nghi da trao qua cho gan
30 sinh vién.

- Huong ng nhiét tinh cudc thi “Am vang
Dién Bién” do Poan truong — HSV t6 chiic.

- Phéi hop v6i doan khoa Nudi Trong to
churc thanh cong dém giao Iuu van ngh¢ chao mirng
50 nam chién thang Pién Bién Phu.

Cudc thi ldp trinh robot
Dy kién trong thang 6 t61 Doan khoa cung Bo
moén Ché tao mdy sé& to chirc cudc thi lap trinh diéu
khién robot cho toan bo sinh vién trong khoa. Trén

co sO “phan xdc” clia robot da tham gia cudc thi
Robocon toan qudc clia truong vira qua, cdc sinh
vién s& hai 1ap trinh dé tao “phan hon” cho robot.
R4t mong cic ban sinh vién nhiét tinh hudéng mg.
S& c6 nhitng phan qua hip din gianh cho nhiing
nguoi dat giai.
Vin Twong- Dodn Hung
Tao ra dang vét chit méi trong phong thi
nghiém

San phdm cua cdc nha khoa hoc My c6 thé
dugc xem la dang vat chét thir sdu ma con nguoi
tung biét, sau chat re"m, chét l6ng, chét khi, plasma
va mot dang hoa dac Bose-Einstein, dugc tao ra
nam 1995. Hoa ddc fermionic nay la mot ddm may
nguyén tir kali lanh, bi ép dén trang thdi ma ¢ d6
ching tng xur rat ky la.

Tw trdi sang, hoi kali dwoc lam lgnh va cap
doi thanh dang phén tr. O nhiét do lanh
hon, dam kali nay tu vao nhau (dat cuc
dinh mat do), va chuyén hod thanh mot hod
ddc Bose-Einstein.

Vit chat méi thyuc chat 12 mot dang khéc cia
héa dic Bose-Einstein - dang vat chit ma & d6 tat ca
céc nguyén tir 1a nhu nhau va phan tng dong nhat
nhu thé mot "siu nguyén ta". Héa dic Bose-
Einstein duoc Einstein du bdo nam 1924, va 1an dau
tién cdc nha khoa hoc tao ra né tir cic nguyén tir
rubidium vao nam 1995.

Ké tir d6, gi6i nghién ctru di lao vao cudc
chay dua dé tao ra céc loai héa dic tir nhiéu dang
vat chat khdc nhau, nhu phén tir hay don nguyeén tur.
Rubidium thudc nhém cic hat boson, c¢6 thé sap xép
kha d& dang dé chuyén thanh dang héa dic. Céc
phan tir gdm nhitng nguyén tir cp doi nhu kali ciing
1a cdc boson, va gan ddy di dugc chuyén héa thanh
héa dac Bose-Einstein.

Deborah Jin va cong su ¢ Pai hoc Colorado,
nay da tién mot budc xa hon, voi viéc budc cdc
nguyén tir kali don I¢ thanh m{t héa ddc. Nhém
nghién ctru 1am lanh hoi kali d&n nhiét d6 50 phan
ty trén do khong tuyét d6i - nhiét d6 ma ¢ d6 vat
chat gan nhu ngimg chuyén dong. Ho nhét ludng
khi nay trong modt binh chin khoéng, sir dung tu




TIN TUC - SU’ KIEN

trudng va cic tia laser dé kich hoat cdc nguyén tir
kali don 1¢ két d6i. Dén day, nhém nghién ctru nhan
thdy cdc cip doi nguyén tir ndy phan ung nhu céc
electron c6 thé tao ra tinh siéu dan. "Diéu nay mo
ra nhiing tiém ning thd vi trong viéc nghién ciru
chat siéu dan va hién tuong siéu 1ong trong diéu
kién t6i han, 1a viéc chua tung thuc hién dugc trude
day", Jin noi.

Chét siéu dan 1a loai vét lidu c6 thé dan dién
ma khéng hé 1am t6n hao ning luong. Néu c6 dugc
n6, dién ning c6 thé dugc truyén tai ma khoéng hé
mat mét trén duong di. Tuy nhién cho téi nay, loai
chat nay chi duoc tao ra & nhiét do siéu thap (t6i da
la -135 d6 C), do vay chua thyc sy hitu ich. Chat
siéu dan chi thyc su di vao cudc sdng néu ngudi ta
c6 thé tao ra chiing & nhiét do phong. Nghién ctru
moi hira hen co hoi dé nang cao nhiét d6 do.

Theo Vnexpress

Bén phan bang may

Vién Co dién nong nghiép va Céng nghé¢ sau
thu hoach (Bo Nong nghiép va Phat trién ndng
thon) di nghién ciru, ché tao mdy bén phan kiéu
méi ky hiéu BD-2. Thyc té tng dung cho thiy diing
mdy BD-2, hi¢u sult st dung dam cua lda dat toi
gan 100%.

T ndm 1998, k§ su Nguyén Quéc da ting
nghién ctru, sdng tao ra mdt dang céng cu bén phan
thong qua viéc cai tién cdc bo phan tir binh bom
thudc trir sdu. Céch bén phéan bang loai binh nay da
khiéc phuc dwoc nhiéu nhugc diém cia phuong phap
bén phan thu cong, tuy nhién céc khau st dung,
chuan bi phin bén thudng rat cu ky, phirc tap. Dé
hoan thién hon céng nghé nay, Phong nghién ctru
DBong luc va Co gioi héa canh tic cua Vién Co dién
nong nghiép va Cong nghé sau thu hoach da tién
hanh nghién ctru, ché tao ra mot kiéu mau cong cu
bén phan mdéi (ky hiéu BD-2). K su Tran Vin Hué
- phu trach cong trinh ché tao may cho biét: "So véi
cdc loai cong cu bon phan bang binh BTN - 82,
BTN - 16, mdy BD-2 ¢6 cau tao gon, nhe, nhiéu tc
dung hon hén, cong suit bén ciing dugc ting 1én
gap nhiéu lan". Trong luong cia may chi c6 8kg véi
tdam bd phan hop thanh, gdm hai thing chira phan
dam vién, mot banh xe di chuyén, hai tréng muc
phéan, mdt 6ng dan phan. HO tro 1am viée cho cdc bo
phan trén con c6 hai thanh truot, hai miii rach dat,
tay ddy va bd phan ldp dam. Hién chiéc mdy bén
phan dau tién da dugc mot cong ty nong nghiép ciia
An D6 tai Viét Nam (IDE) dit mua va dua vao st
dung tai phudng Déng Tho, thanh ph Thanh Héa
(tinh Thanh Héa).

Qua thir nghiém cho thdy BP-2 khong bi tac
sét, thich hop cho viéc bén dam vién, NPK tdng

hop dang vién (mdi vién nang 180 - 200 gam). BD-

2 ¢6 thé thay d6i s6 vién dam/sao tiy ¥, viii dugc

dam déu khép trén mit rudng. Gid thanh chi phi cho

mdy BD-2 khoang 500.000 dong/mdy, trong khi d6

mdy ép (dé tao phan dam dang vién) phan hét 5

triéu dong/chiéc (c6 thé ding chung cho nhiéu ho).
Theo bao Nong thon ngay nay

Lép Radial Casumina, buéc ngoit cong ngh¢ sin
xuét 16p Viét Nam

Tinh trang doc chiém thi truong 16p Radial
clia cic hiang nudc ngoai & Viét Nam di cham dit
tur thang 9/2003 khi Cong ty cong nghiép cao su
mién Nam (Casumina) chinh thirc dua ra san pham
16p Radial Casumina v&i chit luong twong duong
nhung gi chi bang 80%. San xuat dugc 16p Radial -
loai 16p khong xdm dugc wa chudng trén thé gidi 1a
mot budc ngodt ciia cong nghé san xuat 16p Viét
Nam.

So véi cac loai lop manh chéo (bias), lop
Radial 12 mot dong san pham cong nghé cao c6 tudi
tho dai hon, trong lwgng nhe hon, it sinh nhiét, gidm
dugc ma sat trén mat duong, an toan nho kha néng
dap ung nhanh trong truong hop bé 1di. Dac biét,
16p Radial thuong duoc ché tao dudi dang 16p
khong sim nén khong phai thay 10p ké ca khi bi can
dinh.

V6i nhitng vu diém nay, xu hudng Radial hod
trong linh vuc 10p 6-t6 dang lan rong trén thé gidi.
Hién nay, cic nudc tién tién nhu My, Nhat, Phap...
san xuét 100% lop Radial. Ty 1& nay ciing réat cao &
cdc nude chiau A nhu 90% & Malaysia, 70% & An
D0, 50% & Trung Qudc. Cac hing xe hoi tham chi
d3 c6 ké hoach khong thiét ké chd cho 16p du phong
ké tir ndm 2006.

Tai Viét Nam, nhu cau lép Radial cling tang
khong ngung, dat gan 1 triéu 16p vao nam 2003.
Nhin thay trudc nhu cau nay, Casumina manh nha y
dinh dau tu tir nim 1999 cho san xuat 16p Radial bo
thép.

Theo thac si Nguyén Qudc Anh, mét trong
sau can b thuc hién du 4n "Hoan thién cong nghe,
thiét bi san xuat 16p xe 6-t6 Radial ctia Casumina”.
Nhiém vu cua nhém khé ning né: tim cdc thong $6
dic trung dé thiét ké 16p Radial, xdy dung don pha
ché méi (cho mit 16p, hong 16p, bd thép, 16p chong
thim khi thay sim), hoan thién qui trinh san xuét
(chon phuong 4n cén bd thép, chon phuong én
thanh hinh, chon phuong an luu hod), xac dinh
phuong phép thi nghiém (thi nghiém kiém tra bd
thép, thi nghiém 1y trinh, thi nghiém dam thung...)
va xdc dinh mtrc chat luong can thiét.

Két qua ctia dy 4n cho ra doi mot quy trinh
cong nghé san xuat 16p Radial xe con loai ban thép
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(Steel belt) hoan chinh. Cung véi d6 1a by don pha
ché va cdc tieu chuén trung gian, bo tiéu chuén san
pham cudi cling, thiét ké loai 16p Radial vanh 13 dat
tiéu chuan Nhat Ban JIS 4230 va tuong duong voi
16p ngoai khi do dac trong phong thi nghiém. Qua
trinh sir dung thyc té & hang Taxi Mai Linh, 14i xe
c6 4n twong rat tot vé loai 10p nay. Nhan xét chung
cua ho sau khi chay thu tr 11.000 - 20.000 km la
"l6p bam duong, khoéng ddo, queo cua dé dang,
khong on".

V6i thanh cong nay cta Casumina, c6 thé néi
Viét Nam da bt kip trinh d6 cong nghé tién tién cua
thé gidi trong linh vuc san xuét 16p 6-t6. San pham
16p Radial ciing dugc ldnh dao cong ty dat nhiéu ky
vong. Dinh huéng phét trién téi niam 2010,
Casumina xdc dinh muc tiéu xay dung thi truong
tiéu thy 16p Radial dat 500.000 chiéc, twong duong
v6i cong suat thiét ké giai doan 1 ciia Nha mdy san
xuat 16p Radial cua cong ty 0 KCN Bién Hoa.
Ngoai ra, cdng ty con c6 ké hoach nghién citu san
xuat 10p 6-t0 Radial b6 thép cho xe tai ning theo
huéng thi truong can dén déu, ting dén d6 va phai
dat 200.000 chiéc vao nam 2010. Khéng chi phuc
vu thi truong trong nudc, Casumina con hudng téi
thi truong nudc ngoai khi khai thac wu thé ngudn
nguyén liéu cao su va nhan lyc gia ré trong nudc.
Puoc biét, hién Casumina dd c¢6 nhiing hop dong
xuét khau 16p 6-t6 Radial du tién sang Myanmar va
Trung Dong.

Dé tai Hoan thién cong nghé, thiét bi san xuat
16p 6-t6 Radial ctia Casumina da dwoc giai thuong
séng tao khoa hoc k¥ thuat - VIFOTEX nam 2003.

Theo Thei bdo Kinh té Viét Nam

Hé théng may vét rac tw dong tai tram bom

Hé théng vot rdc tw dong nay do cdc nha
khoa hoc ¢ Trung tim Mdy bom va mdy xdy dung
(Vién Khoa hoc thuy loi) nghién ctru, ché tao va
dua vao lip dit tai mot s6 tram bom. Trong qua
trinh hoat dong, hé thong da thé hién nhiéu vu diém
n6i bat véi nhitng tac dung 16n nhu chan va vot tat
ca cac loai rac can (beo tdy, tdi nylon, canh ciy...)
cho mdy bom tai céc cira 1y nudc, chi phi giam hon
so voi céc thiét bi chin réc khéc.

Dé chin rdc can tai nguén nudc vao, thong
thuong cdc tram bom sir dung hang ludi chin réc
kiéu phang, don gian, dat c6 dinh sau cdc cira phai ¢
ctra ldy nuéc. Kiéu chan trén vua tén kém, vira
khong dat hiéu qua vi luong ric ton dong phia trudc
s& giy nén do chénh léch muc nudc rat 16n ¢6 khi
t6i hang mét nude, dan téi hién tuong cong vénh va
hong ludi.

H¢ thong vét ric méi nay tuy 6 két cau don
gian, nhung van gitip mdy bom hoat dong 6n dinh
trong nudc voi hidu qua cao nhét. B phéan thi nhit
clia mdy 1a 12 chi tiét dai xich tai cong nghiép kiéu
con lin véi bude xich 16n T = 150mm, bao gdm: ma
xich ngoai, md xich trong (dung mdy dép lon c6
nhiét luyén), con lin c6 g& dan huéng (dugc toi
nhiét luyén, thim cic - bon), chét xich déc biét
(chong xoay) va cac ban cao vét rac dugc cit trén
mdy cit st dung cong nghé CNC...

Ban cao vét réc 12 mot thiét bi di chuyén theo
chu trinh khép kin, tuan hoan lién tuc véi chiéu cao
mdy 5,8m, khodng cach tdm hai banh xich 3,6m di
qua hang ludi chan chinh nghiéng 75 d, gitp cho
qua trinh loai rac khong bi ket hodc va dap vao cac
b phén may bom.

Bo phan tiép theo cia hé thong 1a dudng ray
dan huéng han trén khung d& chinh cua thiét bi may
dugc bao phang bon mit ding dé di chuyén cho hé
thong truyén xich tai va ban cio vét rdc dinh vi hai
bén dai xich. Puong ray nay c6 tic dung rat 16n, boi
khi ray din huéng uon cong (doan khung cong phia
ddy) theo bdn kinh cong dugc thiét ké chinh xdc,
bao dam cho ca hé thong truyen dong lam viéc ém,
khong c6 tiéng va dap, tuan hoan lién tuc theo banh
xich chi dong véi duong kinh Dbc= 392mm.

Mot trong nhitng dic tinh méi ciia hé thong 1a
hang ludi chin rdc ddy. Hang ludi nay c6 chirc ning
ngan chédn tat ca cdc loai r4c nhe, nhung lai ludn
1udn trdi theo dong chay tang day nhu tdi nylon, bao
tai dira, vai soi thuong lam héong mdy va kep canh
bom. Tinh hién dai ctia hé théng con dugc thé hién
& bo phan diéu khién dién ty dong. Theo d6 nguoi
van hanh mdy chi can bam nt diéu khién, hé thong
s€ ty dong 1am vige lién tuc dudi moi diéu kién thoi
tiét nhung van diéu tiét dugc ché do tién, i, ché do
qud tai bao dam chiéu quay thudn, nghich trong tiéu
chuan k¥ thuat cho phép.

Puoc biét, do hau hét céc thiét bi, chi tiét
mdy dugc ché tao trong nudc, nén chi phi lip dat
toan hé thong chi bang 30% so véi céc thiét bi ngoai
nhap, nhung van bao dam duoc chat luong tuong
duong.

Bao Nong thon ngay nay

Thiét bi nang ha tw dong 120 tin

Cudi nim 2003, lan dau tién Viét Nam
nghién ctru va ché tao thanh cong thiét bi nang ha ty
dong 120 tan. Khong chi c6 gid thanh ré bt ngd so
véi hang nhap ngoai ma cdc tinh nang ky thuat va
kha nang mg dung c6 hiu qua cua san phim da
duoc kiém dlnh thue té & mot sé don vi thudc Lién
hiép duong sét Viét Nam. Thiét bi c6 ki hiéu BK-
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ALDE 120 do Trung tdm nghién ctru k§ thuat co
khi chinh x4c thudc truong Pai hoc bich khoa Ha
No6i nghién cuu ché tao. Thiét bi da duoc trao huy
chuong Techmart 2003 ctia Ban t6 chitc Chg cong
nghé va thiét bi Viét Nam 2003 va Giai thuong
khoa hoc sidng tao Viét Nam (VIFOTEC) 2003.

Theo Thac si Nguyen Chi Quang, Gidm dbe
Trung tdm - Cha nhiém d¢ tai thiét ké va ché tao
BK-ALDE 120 , tr trudc tdi nay cic co sG trong
nudc nhu Lién hiép duong sat Viét Nam sir dung
cdc thiét b nang ha khong cé diéu khién ty dong
Vv6i trong tai nang ha tdi da 1a 50 tin. Cac thiét bi
nay da khong thé ddp ung yéu cau nang ha cic du
may thé hé méi cé trong lugng hon 80 tn duoc
nhiéu don vi dudng sit sir dung trong mot nim trd
lai day. Viéc dat hang thiét bi nang ha trong tai 16n
ctia nu6e ngoai khong chi doi hoi chi phi rit cao ma
con can nhiéu thoi gian.

Thiét bi dugc thiét ké trén co so két cau cua
Hang NEUERO va hoat dong theo nguyén ly: bon
mdy ky dat ¢ bén géc dau mdy sao cho bon can
néng ha tring véi vi tri da duoc chi dinh san do nha
thiét ké ché tao dau mdy quy dinh. Sau khi chinh lay
thang bang céc can nang cua ca bén ky, tién hanh
trén ban diéu khién dé nang dau may l1én vi tri yéu
cau. Sau khi dau mdy da duoc stra chira xong, tién
hanh ha dau mdy bang hé théng ning ha ty dong
ALDE 120.

Vi rat nhiéu tinh todn khoa hoc va chi tiét
cho tung céu kién, thiét bi BK-ALDE 120 dat yéu
cau k¥ thuat dit ra, kiéu dang cong nghiép gon, dep,
dé dang khi di chuyen Dic biét, viéc dua hé thong
diéu khién ky thuat s0 (PLC) man hinh NT/220V-
5HZ vao thiét bi 1a mot su sdng tao giup tranh tinh
trang chiéu cao ning ha trén bén tru ky vuot qua sai
léch cho phép, tranh tinh trang qué tdi ciia mdt tru
ky khi ning ha khong déu.

Ban gidm khao VIFOTEC 2003 khi trao giai
thuéng cho thiét bi nang ha 120 tan nay dénh gia rat
cao hiéu qua kinh té ma né mang lai. Trudc hét ddi
voi don vi sir dung thiét bi. Thac sT Quang cho biét:
mot thiét bi tuong ty cia mdt hang ché tao Buc c6
gid khoang 80.000 USD trong khi mét thiét bi ning
ha BK - ALDE 120 duoc chuyén giao cho don vi
duong st c6 gid chi 400 tridu dong, tuong duong
khoang 25.000 USD.

Viéc sir dung thiét bi nang ha diéu khién tu
dong ciing gitip giam sd nhan vién ky thuat tir nim
nguoi khi str dung thiét bi nang ha khong c6 diéu
khién ty dong xudéng con mot ngudi. Ngoai ra, ché
d6 lam viéc v6i thiét bi BK-ALDE 120 con béo
dam gan nhu tuyét d6i an toan dbi véi nguoi lao
dong va tai san khi 1am viéc.

Cho dén nay, Trung tim nghién ciru k¥ thuat
co khi chinh xdc d4 chuyén giao ba thiét bi ning ha
tu dong 120 tin cho Xi nghiép dau mdy Ha Noi, Xi
nghiép ddu mdy Vinh, Nha may xe lira Gia LAm voi
tri gid hop dong trén 1,1 ty dong. Trong thoi gian
t6i Lién hiép duong sit Viét Nam da dat hang tiép
hai thiét bi loai nay cho mot don vi truc thudc &
phia nam.

Khong dimg lai ¢ d6, Thac si Quang va céc
cOng sy dang tlep tuc hoan thi¢n thiét bi va nghién
clru cai tién thiét bi theo yéu cau dic thii ciia nganh
d6ng tau va mot s6 nganh cong nghiép khac.

Theo Thei bdo kinh té Viét Nam

Tao ra tinh theé siéu rong

Cé4c nha khoa hoc My viura ché tao thanh
cong mot loai tinh thé pha ky luc vé tinh siéu rdng,
voi moi gam vat liéu cé dién tich bé mdt bén trong
tvong duong voi 17 sin tennis. Loai tinh thé nay
rong hon khoang 40% so véi ky luc cii ghi nhan
trude day.

C4c nha sing ché tai Pai hoc Ann Arbor,
bang Michigan, nhan dinh dic diém cuyc xdp nay
khién cho vat liéu trd nén rt ¢6 ich trong vai tro
bay cic phén tir 16n, nhu cic phén tir duge pham va
dau mo.

Tinh thé khong mau nay 12 mot dang cia
Mang luéi hitu co kim loai, cé tén goi MOF-177.
Chiing dugc tao ra bang cich thay doi ciu tric ciia
céc hop chét chira kim loai va cédc phén tir hitu co.
Khong gian ménh mong bén trong cdc tinh thé nay
1a két qua cta viéc s dung phan tir hiru co c6 tén
goi 1,3,5 benzentribenzoate.

"MOF-177 c6 nhitng ddc tinh rat ngoan
muc", Pierre Jacobs, mot nha héa hoc tai Pai hoc
Thién chia & Leuven, Bi, nhan xét. Ong cho biét
budc dot pha 16n nhit 1a cdc 16 rdng bén trong tinh
thé du 16n dé chira duogc nhing phan tir tvong dbi
16n, c6 kich ¢& hon 1 nanomét (1nm bang mot phan
ty mét). Chinh nho dic tinh nay, MOF-177 c6 thé
dugc ding dé tich cic phdn tir khic nhau ra khoi
mot hop chit nao d6, hodc c6 thé déng vai trd 1a
"tam xOp" trit hydro trong cdc pin nhién liéu cho
dong co xe hoi...

Piéu dang néi nhit 1a MOF-177 tuong dbi
dé san xuat. Cdc nha nghién ctru chi can ddt néng
hén hop cdc phan tir hiru co va kém oxit 1én dén
100 do C.

Theo Vnexpress
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Xay dung chwong trinh khung dao tao dai hoc

Nam 2000, nganh gido duc - dao tao chu truong xay dung chuong trinh khung (CTK), mét chu truong
16n cua nganh, dugce coi 1a khau "dot phd" trong ti€n trinh cai cach dai hoc, gop phan bao dam chat luong dao
tao. Co s& phép ly cua chu truong nay dugc quy dinh tai Diéu 36, Luat Gido duc. Vay chuong trinh khung la gi?

Ciing can phai néi rang, trudc khi xdy dung CTK, trong nganh gido duc - dao tao, dd c6 khai niém
chuong trinh cu thé, chuong trinh mau, khung chwong trinh. Sy khic biét ciia nhitng loai hinh nay véi CTK la
nhur thé nao?

Thuc tién giang day ¢ céc trudng dai hoc cho thiy chuong trinh cu thé 1a chuwong trinh do ting trudng
dai hoc ty xay dung nén phuc vu cho muyc ti€u va hoat dong dao tao cua truong minh.

Chuong trinh mau 13 chwong trinh do Nha nuéc xay dung cu thé, chi tiét, cic truong dai hoc dwa vao dé
ap dung, trién khai.

Khung chuong trinh 1a vin ban Nha nudc quy dinh khéi lugng ti thiéu va cdu tric kién thirc ciia cic
chuong trinh dao tao, ¢ timg trinh d9, cAp d¢ dao tao. Khung chuong trinh cho phép nguoi ta thiy rd trinh do
dao tao dai hoc khac trinh do dao tao cao déng & chd nao; dao tao tién si khéc thac si & chd nao, nhung khung
chuong trinh chua lam séng t6 duge viée dao tao chuong trinh ¢ nganh nay khédc chuong trinh ¢ nganh khéc 1a
thé nao.

Theo tién si Lé Viét Khuyén, Ph6 Vu truéng dai hoc va sau dai hoc (Bo Gido duc - Dao tao) khdi ni¢m
CTK ¢6 lién quan phuong thirc quan ly chuong trinh dao tao, gan gidng v6i khéi niém "chuén chuong trinh" ctia
gido duc dai hoc thé gi6i. Chuong trinh khung 1a van ban Nha nude ban hanh cho ting nganh dao tao cu the,
trong d6 quy dinh co ciu ndi dung mén hoc, thoi gian dio tao, ty 1 phan bd thoi gian dio tao giita cdc mén hoc
co ban va chuyén mon; giira ly thuyét véi thuc hanh, thuc tap. N6 bao gdm khung chuong trinh ciing véi nhiing
ndi dung c6t 161 (ndi dung phan ctig), chuan myc, tuong d6i 6n dinh theo thoi gian va bat budc phai cé trong
chuong trinh d2o tao cua tat ca cdc truong dai hoc, cao dang.

Tuong tmg v6i cic loai hinh chuong trinh dao tao 1a cdc dang quan 1y. Néu nhu loai hinh chwong trinh
cu thé thong thuong do céc trudng dai hoc ¢6 uy tin, c6 truyén théng (chat lugng cao) tu xay dung, thi chwong
trinh mau, khung chuong trinh, CTK s& do Nha nudc ban hanh, xdy dung phé duyét, dugc Nha nudc va cic hiép
hoi nghé nghiép kiém dinh chit luong.

Co s6 thyc tién cua viée xay dung CTK la gi? C6 bdn 1y do.

Thir nhdt, d6 1a gép phan tich cuc bao dam chat lugng dao tao thong qua viéc théng nhit CTK, xay
dyng tiéu chi cy thé, 1am co s¢ khoa hoc cho viéc kiém dinh va dénh gid chét lugng. Chét lugng dao tao ludn la
van d& dau tién, cot 161, va ciing la uy tin ciia mot nén gido duc dai hoc, cua mot truong dai hoc. Chat luong dao
tao dai hoc dugc quyét dinh boi nhleu yeu t6, mot trong nhimng yéu td hang dau, d6 1a CTK. Nganh gido duc -
dao tao khong nén va khong thé d¢é tiép dién mai tinh trang cic truong dai hoc c6 chirc ning dao tao nhu nhau,
nhung trinh d9, chuong trinh, ndi dung d2o tao rat khac nhau.

Thir hai, viéc xay dung CTK thuc chét 1a xay dung nhitng chuin muc (téi thiéu) vé chuong trinh dé cac
truong dua vao do6 phat trién thanh nhiing chuong trinh cu thé ciia minh thé hién quyén tu chu, gan véi tu chiu
trach nhiém cuia cic truong trude x4 hoi trong dicu kién chat lugng ddi ngii cac truong dai hoc, cao dang khong
ddng déu.

Thit ba, viéc xdy dung CTK 1a gép phin tao diéu kién dé gido duc dai hoc Viét Nam c6 kha ndng hoi
nhép gido duc dai hoc khu vuc va the gidi.

Thir tr, viéc xdy dung CTK 12 tao nén méng, tao nhing tién d& co ban dé cic truong x@y dung chuong
trinh, ndi dung dio tao cua chinh truong minh, bao dam chét luong phu hop muyc tiéu, tuyén b6 st mang ciia
truong dai hoc d6. RS rang, viée xdy dung CTK 1a xu hudng tat yéu ctia sy phat trién gido duc dai hoc trén con
dudng hoi nhap khu vyc va thé gidi.

Tai Hoi r}ghj Dai hoc thang 10—2001, B0 trudng Gido duc’vé bao tao Nguyén Minh Hién da khéng dinh:
"CTK la co so d¢ bao dam tinh chuan myc, co ban, hién dai, thiét thuc, ké thura va li€n thong, bdo dam tinh da
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dang trong su théng nhét vé chuén kién thtc cta chuong trinh gido duc dai hoc, tao thuén lgi cho viéc cong nhan
van bang giita cdc qudc gia va su hoi nhap. Toan nganh sé& tp trung hoan thanh viéc xiy dung CTK trong nim
hoc 2001-2002..., va coi ddy 1a mot trong nhitng khau dot pha dé d6i méi gido duc dai hoc theo huéng chuan
héa, hién dai héa"...

Thang 11-2001, nganh gido duc - dao tao dau tw 11 ty ddng cho viéc trién khai xdy dung CTK. Cung do,
nganh ban hanh cic van ban, thu thép cdc tu liéu cung cép cho cdc trudng tham khdo, xdy dung céc tiéu chi
mang tinh nguyén tac ciia CTK, d6 1a co ban, hién dai ctia Viét Nam. Trong viéc xay dung CTK, vai trd clia cic
dai hoc quoc gia, cdc truong dai hoc trong diém dic biét quan trong vi ddy chinh 1a cdc co so dai hoc duge giao
nhiém vy chu tri td chirc hoat dong cua cic hoi dong khdi nganh, nganh va chu tri soan thao cdc gido trinh dung
chung. Dén nay, sau hai nim, 106 hoi dong nganh va 14 hoi dong khdi nganh da hoat dong, cho ra doi 144 CTK,
trong d6 23 CTK di ky ban hanh, ba CTK chuén bi ky, 91 CTK dang lay y kién duy thao, va 27 CTK dang dugc
xdy dung (phan 16n thuoc Dy 4n ddo tao gido vién trung hoc co s&).

Céi dugc 16n nhét cia viée xay dung CTK, la da tim dugc céch quan 1y hop 1y chuong trinh dao tao dai
hoc, cao dang trong diéu kién d6i méi co ché quan 1y kinh té trong xu huéng hoi nhap qudc té, dong thoi ting
cuong phan cap quan 1y cho cac co sd dai hoc.

Su ddi méi do thé hién & chd: quan 1y gido duc dai hoc chi lam nhiém vu chirc ndng quéan 1y nha nudc,
tién hanh phan loai cdc chuong trinh dao tao ciia cic truong (thay thé cho viée trudc ddy dit ra nganh dao tao
cho céc trudng); quy dinh chuan t6i thiéu vé chuong trinh dé tir d6, cdc truong xdy dung nén chuong trinh phi
hop muc tiéu dao tao (thay thé cho viéc quy dinh theo kiéu " bao san" chuong trinh dao tao cu thé, ciing nhéc
cho cdc truong); tip hop dong dao sy tham gia cila cdc trudng vao viée xay dung CTK (thay thé cho viéc chi c6
mot nhém chuyén gia xay dung).

Mit khac, dé bao dam tinh hoi nhap quc té, trong qud trinh xay dung CTK, nganh da tich bach tén goi,
muc tiéu ddo tao va ndi dung chuong trinh ctia mot s6 nganh do tao lau nay van 1an 16n, nhu gitta kinh té va
quén tri kinh doanh, giita k¥ thuat va céng nghé... tir &6 ma hinh thanh nén cac khbi nganh méi.

Ciing theo Tién si Lé Viét Khuyén, khong thé ky vong chi mot lan xay dyng CTK 12 hoan thanh xong.
Hoi thao CTK gido duc dai hoc va sau dai hoc cua khéi nganh k§ thuat, cong ngh¢ mai day, cling nhu cua khoi
nganh kinh té trudc d6 véi rat nhiéu y kién trao ddi, d6i thoai sdi néi, thim chi trai nguoc nhau cho thiy, CTK
ludn can dugc bd sung, diéu chinh, hoan chinh, méi c6 thé dap img yéu cau dao tao clia cic truong.

Vi 144 CTK, trong $6 pon 300 CTK du kién sé& phai xay dung cic hoi déng bién soan da di dugc non nira doan
duong trén hanh trinh d6i méi chuong trinh, gido trinh dao tao.

Ding tiéc, tir nam 2002, nganh gido duc - dao tao ngimng dau tu kinh phi, dé tap trung cho nhiéu viéc
khéc, trong lic viéc xay dung CTK khdng chi can tién, ma con cin ca nhan lyc va thoi gian. Cau héi dat ra, 1a
dén bao gi0, khau dugc coi 1a "dot phd" trong tién trinh cai cdch dao tao dai hoc nay, mdi that sy " dot pha".

KIM DUNG (Bédo Nhan Déan)

Tu dong héa Viét Nam phat trién bang cach nao?

Fuc’_ic thi Tudi tré v@i tu dong hoéa 2004 chinh thirc phat dong. Pay la cudc thi thu’t‘jpg nién
dugc to chirc Ian th&* ba nham thu hat tuodi tré Viét Nam déng gop cho su nghiép phat trién nganh
tu dong héa nudc nha.

Gi4o sw - Tién si khoa hoc Cao Tién Huynh - Vién trwéng Vién Ty dong héa, Bd Qubc phong, Phé Cha
tich Hoi Khoa hoc - Céng nghé va Tw dong héa Viét Nam, cho biét da cé sadn pham tw dong héa (TDH) made in
Vietnam nhuw hé théng phuc vu tram trén bé-téng xay dwng, hé théng do mirc nwéc phuc vu nganh thay van.
Nhirng s&n phdm nay, theo GS Huynh, t6t va ré hon 1/3 so v&i san pham nhap.

Tai cudc thi Tubi tré véi tw dong hod méi day, cd nhivng cong trinh TBH doat gidi va dwoc (ng dung
rong rai. Hai ky su tré Vi Qubc Dong va Bui Manh Cudng (PHKT Céng nghiép Thai Nguyén) thiét ké hé théng
can béng dinh lwong ng dung ky thuat vi diéu khién véi chwong trinh phan mém cé thé hoat déng doc lap, giao
tiép dé& dang v&i may tinh dé x&r ly va quan ly sb lieu. Céng trinh dwoc ap dung tai nhiéu nha may xi-mang 10
drng mién béc.
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Dé tai Pién thoai thong minh cua cac ky suv tré Cao déng Ky nghé Dan lap TP H& Chi Minh &ng dung ky
thu?t TPH vao dién thoai dé méy c6 thé nhan biét duwoc trang thai, mdi trwong, thdng bao va nhan Iénh dieu
khién qua dién thoai va cac thiét bi khac, tw déng quay cac so dién thoai bao déng.

Trinh d6 va thiét bj déu lac hau

S kién tau vi try ciia My va chau Au d6 b xudng Sao Héa va giri thong tin chi tiét vé trai dét cho thay
nén TPH cla ching ta dang & murc khiém tén thé nao. "R4t nhidu tré ngai déi véi sw phat trién _nganh THH.
Chung ta dang tao ra nhirng 16p ky sw TDH theo kiéu mi &n lién" - Phé gido sw, Tién si Nguy&n Van Lién,
Trwédng khoa Dién, DH Bach khoa Ha Nai, n6i. M&i ndm, Bd mén Ty dong hda cha khoa dao tao 150 sinh vién
chinh quy song hau hét sé nay tré thanh van hanh riéng céc thiét bi tw dong thay vi nghién ctru, ché tao.

Theo giang vién Lé Tong - BH Giao théng - Van tai, cong nghé phat trién nhanh dén murc khoang céch
gitra viéc hoc trong trwong va san xuét ngdy cang xa nhau. Co s& vat chéat, thiét bj thi nghiém noi cé, noi
khong. Néu c6 ciling lac hau hon so v&i bén ngoai nhiéu thé hé. Thay Tong thira nhan ca bai giang ciing khéng
dwoc cap nhat kip véi trinh d6 ctia cac nwéc tién tién da cung cap thiét bi vao Viét Nam.

Yéu t6 khong thé khdng dé cap, theo Gido sw Trinh Dinh Dé - Giam déc Trung tdm Nghién cru va Phat
trién TDH, la thiéu gan két gitra cong nghé thdng tin va TBH. "Cong nghé phan mém dang tach roi véi san xuét
hang hoa, tach roi nén cong nghiép hién cé. Céng nghé nay hau nhw chi tac déng & tang quan Iy va thwc chat la
tro gilip diéu hanh nhitng qua trinh gian tiép cda san xuét hang hoa nhuw théng ké, ké hoach, quén Iy nhan sw,
tai chinh, lwu théng phan phéi" — Gido su Dé bay td.

C6 vwot qua dwore chinh minh khéng?

Theo Gido sw Huynh, canh ranh quyét liét vé TDH sé dién ra khi Viét Nam gia nhap WTO. Cac chuyén
gia tré cta chung ta cd thé che tao ra dwoc nhirtng san pham TPH nhw cac nwoce tién tien khong? Giao sw, Tien
si khoa hoc Cao Tién Huynh chac nich: "Bwoc. Nhwng phai c6 co ché ching".

~_ Theo Giao sw Huynh, phai co chinh sach dung hwéng va kinh phi dau tw xirng dang. Hon ldc nao hét
rat can nhirng cudc thi nhw Tudi tré véi tw doéng hoa dée thu hat tuoi t(é. Cudc thi nén t6 chirc v&i quy mo Ion
hon. Chwong trinh trén truyén hinh hién méi cé6 Robotcon von chi la phan nhé ctia TBH.

Mat khéc, "nén chang Nha nwoc chap nhan rdi ro dau tw vao mét cong trinh dai hoi dé thu hit SV vao
Iinh vure nghién clru TDH"- Pho gido sw Lién de xuat. Phod giao sw Lién khang dinh néu cé dwoc nhirng dung cu
thi nghiém tién tién, SV Viét Nam sé lam ra nhirng san pham khéng thua kém cla nwéc ngoai.

Ong cho biét ndm ngoai khoa Dién va hang Siemen c6 t& chirc cudc thi Gidi phdp tw dong héa trng
dung thiét bi lap trinh c& nhé cua Siemen . V&i dung cu cGa Siemen cung cap, nhiéu SV ché tao dwgc mé hinh
garage théng minh nhiéu tang vé&i hé théng diéu khién, hwéng dan xe vao garage hoan toan tw dong. Roéi hé
théng diéu tiét lwong nwéc, méd hinh bom phu sa tw déng, v.v...

Giai thwéng Tuéi tré véi tw dong hdéa dwoc td chire hang nam nham khuyén khich céc tai néng tré hoc
tap, nghién ctu khoa hoc vé TBH, dbng thoi gop phan cé hiéu qua vao sw nghiép CNH - HDH dat nwéc. Giai
thwdng da duwoc té chirc hai 1an vao nam 2002 va 2003. Gidi thwéng do Bé Gido duc va Pao tao, B& Cong
nghiép, TU Doan, Hoi Khoa hoc - Céng nghé va Ty dong hoéa Viét Nam td chire va dwoc Bo Khoa hoc va Céng
nghé, VTV bao tro. Déi twong tham gia Giai thwéng 1a hoc sinh, sinh vién cac trwong BH, CD, day nghé, trung
tam, vién cac nha khoa hoc tré dwéi 40 tudi.

Theo Tién phong
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Chwong trinh cfipo Nha nwoc )
“Nghién ciru khoa hgc va phat trién cong ngh¢ Cheé tao may”
Ma so KC.05 , giai doan 5 nam 2001-2005

I. Muc tiéu, ndi dung chii yéu

a. Muc tiéu:

- Xay dyng tiém lyc khoa hoc va cong nghé 1am co sé cho tiép nhan, thich nghi, 1am chu, cai tién va
phat trién cong ngh¢ co khi ché tao may.

- Ném vimng, 4p dung vao san Xuat va ning cao cdc cong nghé co ban tién tién trong ché tao may dé dat
duoc murc trung binh tién tién trong khu vyc.

- Ché tao dugc nhirng may méc, thiét bi, day chuyen cong ngh¢, phuy tung thay thé thich hop voi diéu
kién Viét Nam trong cdc linh vyc: cong nghiép ché bién va san xuat nong 1am hai san, san xuat hang tiéu ding,
vat lidu xdy dung, dét may, y té, giao thong vén tai, xdy dung, quc phong, mdi truong, do kiém, mdy cong cu
CNC.

b. Noi dung chu yéu

- Nghién ctru ndm viing, 1am cha va nang cao cic cong nghé co ban tién tién nhu: cong ngh¢ tao phoi,
cong ngh¢ gia cong co khi, cong nghé xur Iy bé mit, céng nghé lap rdp bang nhimg coéng nghé cao dé dp dung
vao ché tao mdy, thiét bi, ddy chuyén cong nghé, phu ting thay thé.

- Nghién cuu dp dung céc thanh qua cua tin hoc, vét liéu méi, phong sinh hoc, tu dong hod ...vao linh
vuc ché tao my.

- Nghién ctru thiét ké ché tao mdy moc, thiét bi, phu tiing thay thé thudc cac linh vuc: cong nghié¢p ché
bién va san xuat nong lam hai san, san Xuat hang tiéu dung, san Xuét vat lidu xay dung, dét may, y té, giao thong
van tai, xay dyng, quoc phong, méi truong, do kiém, mdy cong cu CNC.

- Nghién citu céc van d& vé khoa hoc va cong nghé trong linh vuc ché tao, phuc hdi, sira chita cdc méy
méc, thiét bi, phy ting thay thé va chan doén tinh trang ky thuat ctia may méc, thiét bi va h¢ thong.

- Nghién ciru nhiing van dé vé kinh té - k¥ thuat trong ché tao mdy theo hudéng chuyén mén hod va hop
tac hod cao.

II. Danh muc dé tai :

1. Nghién ctru thiét ké, ché tao dong co diesel 6 xi lanh, cong suit 180-360 ma luc.

Muc tiéu - Thiét ké va ché tao dong co diesel 6 xi lanh cong sudt 180-360 ma luc, tbc do 2000-2400
vong/phit.

Du kién san pham :

- B6 ban vé& thiét ké dong co diesel;

- BO quy trinh cong ngh¢ ché tao dong co diesel;

- Bo khudn mau, dung cu g4 lap;

- Ché tao 02 dong co diesel cong suat 180-240 va 240-360 ma Iyc ( trong d6 ché tao duge cac chi tiét va
b6 phan chu yéu cua dong co: than mdy, quy lat, tryc khuyu, tryc cam, bién), chat lugng theo tiéu chuan Viét
Nam duoc so s& san xuat hop dong tmg dung.

2. Nghién ctru cong nghé ché tao nhanh céc chi tiét ciy ghép y hoc

Muc tiéu : Xay dung cong nghé ché tao nhanh cdc chi tiét ciy ghép y hoc trén co so hé théng san xudt
tich hgp mdy tinh (Computer Intergrated manufacturing - CIM ).

Du kién san pham :

- B tai liéu vé cong nghé san xuat céc chi tiét cdy ghép y hoc;

- B6 phan mém tng dung cho thiét ké va ché tao nhanh céc chi tiét cdy ghép y hoc;

- Db gi cong ‘nghé¢ va khudn mau san Xuét cac chi tiét cdy ghép;

- Céc san pham cay ghép y hoc gdm: xuong so ndo, xuong mit, xuwong ham... dugc cic co sd' y té chap
nhén tng dung

3. Nghién ctru thiét ké, ché tao may phay CNC 5 truc véi hanh trinh lam viéc khong nhé hon: 600
x400x400 mm.

Muc tiéu :

- Thiét ké va ché tao dugc mdy phay CNC 5 tryc;
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- Pao tao dugc doi ngii cdn bo thiét ké va niam ving cong nghé ché tao may phay CNC 5 truc.

Du kién san pham :

- B tai liéu thiét ké mdy phay CNC 5 tryc;

- B quy trinh céng nghé ché tao may phay CNC 5 truc;

- 01 may phay CNC 5 tryc (trong do ché tao duogc cic bd phan: than mdy, hé théng thay dao ty dong va
ban xoay), chat lwong mdy tuong duong véi loai may phay CNC 5 truc tuong ng ciia Pai Loan.

4. Nghién ciru cong nghé ép chay ngwoc dé san xuét cdc loai binh chira khi cong nghiép trén co sé thiét bi
chuyén dung.

Muc tiéu :

- Xéc 1ap quy trinh cong nghé ché tao binh chira khi cong nghiép c6 thong s ki thuat va chét lwong
twong duong loai F10S va F40 cua Puc;

- Thiét ké, ché tao dugc thiét bi ép chay nguoc va trang bi chuyén ding dé san xuat binh chira khi cong
nghiép theo cong ngh¢ trén.

Du kién san pham :

- Bo quy trinh cong nghé ép chay nguoc;

- Hé thong thiét bj chuyén ding dong bo dé san xuat cic loai binh chta khi cong nghiép c6 thong sb k§
thuét va chit lugng trong dwong loai F 10S va F40 cua Brc;

- San xuat 02 loai binh chita khi cong nghiép (10 san pham mdi loai), dugc cic co so cong nghiép hop
dong ing dung.

5. Nghién ciru thiét ké, ché tao thiét bi tiéu tan ning lwong chéng dao déng c6 hai phuc vu cic cong trinh
ky thuit

Muc tiéu :

- Xay dung co so ly thuyét va giai phdp ky thuat chdng dao dong c6 hai cho céc cong trinh k¥ thuét
(cong trinh bién, giao thong, xay dung...);

- Thiét ké va ché tao dugc thiét bi tiéu tin ning lugng chdng dao dong c6 hai tmg dung cho cong trinh
cu thé.

Du kién san pham :

- Céc giai phap cong nghé chéng dao dong c6 hai bang thiét bi tiéu tdn nang lugng;

- Mot thlet bi thi nghiém md phéng phuc vu cho nghién clru chong dao dong;

- Phan mém mo phong chéng dao dong cho cong trinh k¥ thuat bang thiét bi tiéu tan ning luong;

- B4 tai liéu thiét ké k¥ thuat cta céc thiét bi dugc nghién clru ché tao;
- 01 thiét bi tiéu tan nang lugng chong dao dong tmg dung cho mot cong trinh k¥ thuat cy thé.

6. Nghién ciru thiét ké, ché tao cum thiét bi di dong diing dé nao vét, hiat bun rac cdng ranh dé thi.

Muc tiéu :

- Xay dung giai phap ky thuét nao vét, hut bun rac cong ranh d6 thi;

- Thiét ké va ché tao dugc cum thiét bi di dong nao vét, hiit bun rdc cong ranh do thi.

Du kién san pham :

- B tai liéu vé cong ngh¢ nao vét, huat bun rac céng ranh do thi;

- B tai liéu thiét ké k¥ thuat va ché tao cum thlet bi nao vét, hiit bun réc cong ranh d6 thi;

- 01 cum thiét bi di dong nao vét, hiit bin rdc céng ranh do thi, dam béo cic tiéu chudn vé mdi trudng va
duoc ung dung & mot Cong ty mdi trudng do thi.

II1. Danh muc dy 4n sin xuit thir nghiém :

1. Hoan thién thiét ké va cong nghé ché tao dong co diesel 4 xi lanh, cong suit 88 ma luec.

Muc tiéu :

- Hoan thién cong ngh¢ thiét k& va ché tao dong co diesel 4 xi lanh, cong suat 88 ma luc;

- Xay dung diy chuyén trang thiét bi ché tao thir nghiém dong co.

Du kién san phdam :

- B6 tai liéu hoan thién cong nghé thiét ké va ché tao dong co diesel 4 xi lanh cong suét 88 ma lyc;.

- 01 day chuyén trang thiét bi san xuat thir nghiém dong co diesel 4 xi lanh, cong suat 88 ma lyc;

- Ché tao it nhét 20 dong co diesel 4 xi lanh cdng suit 88 ma luc, chét Iwong va gid thanh canh tranh
duogc vai dong co cung loai nhép khéu
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2. Hoan thién cong nghé va hé thong day chuyén sin xuit da mai cao tdc cong suit 2000 tin /nim.
Muc tiéu :
- Hoan thién cong nghé san xuét da mai cao toc 45-60 m/s;
- Xay dung hé thong ddy chuyén san xuét ¢a mai cao tdc 45-60m/s, cong suat 2000 tan / nam.
Du kién san pham :
- B tai liéu hoan thién quy trinh cong nghé san xut da mai cao toc;
- Hé thdng day chuyén san xudt 2000 tin/ nam;
- San pham tdi thiéu:
+ P4 mai £ 900 - 700 mm: 30 tin
+ Dd mai f 600 - 450 mmm: 100 tin
+ P4 mai f 400 - 350 mm: 300 tan
+ P4 mai £300 -100 mm: 600 tan
San pham dat tiéu chuan ISO 603 (ban hanh nim 1999), gid thanh canh tranh dugc v6i hang nhap khiu,
duogc so s& san xuét hop déng ing dung.

3. Hoan thi¢n thiét ké va cong nghé ché tao diy chuyén thiét bi ché bién tinh bét sin dat yéu ciu xuit
khau cong suit 50 tin san phAm/ngay.

Muc tiéu :

- Hoan thién cong nghé thiét ké va ché tao day chuyén ché bién tinh bot san;

- Nang cao chét lugng, giam gia thanh ché tao, 1ap dat diy chuyén ché bién tinh bot sin.

Du kién san phdam :

- B6 tai liéu hoan thién cong nghé thiét ké va ché tao, ldp dit diy chuyén;

- Ché tao va lap dat dugc mot s6 day chuyén ché bién tinh bt san san pham dat yéu cau xuét khau, cong
suét 50 tan san phim /ngay, canh tranh duoc v6i hang nhap khéau, dugc so s& san xudt hop dong ting dung.

4. Hoan thién thiét ké va cong nghé ché tao hé théng xi lanh thity lye ding cho thiét bi déng mé céc cong trinh
thiy loi, thiy dién.

Muc tiéu -

- Hoan thién cong nghé thiét ké va ché tao loat nho céc xi lanh thuy luc phuc vu cho cic cong trinh thuy
lgi, thuy dién;

- Xay dung hé thong thiét bi va d6 ga dé ché tao loat nhé xi lanh thuy luc phuc vu cc cong trinh thuy
lgi, thuy dién.

Du kién san pham :

- B6 tai liéu hoan thién cong nghé thiét ké va ché tao xi lanh thuy luc;

- Day chuyén thiét bi cong nghé dam ché tao loat nho cdc xi lanh thuy luc véi cc théng so sau:

+ Strc nang hé thong thuy luc: 50 -500 tan.

+ Hanh trinh xi lanh: 2000 - 8000mm

+ Duong kinh xi lanh: £100 - {400 mm

- San pham cua du 4n dugc ing dung it nhit cho 5 cira van ¢& 16n v6i hanh trinh xi lanh khéng nho hon
5000 mm, chét lwgng va gia thanh canh tranh dugc véi hang nhap khau.

5. Hoan thién thiét ké, cong nghé ché tao va lip riap dong xe mini buyt thong dung 6-8 chd ngdi mang
nhan hi¢u Viét Nam.

Muc tiéu :

- Xay dung b tai liéu vé cong nghé thiét ké va ché tao, lap rap 6t6;

- Hoan thién day chuyén thiét bi cong nghé ché tao va lip rap 6t6 buyt cong suit 1000 xe/nim

Du kién san pham :

- B6 tai liéu hoan thién cong nghé thiét ké, ché tao va lap rp 6to;

- Day chuyén thiét bi ché tao va lap rap 6to;

- Ché tao va lap rap hoan chinh 02 mau xe véi s6 lugng t6i thiéu 10 xe mdi loai mau, chat lwong va gid
thanh canh tranh dugc v6i hang nhap khau, dugc so s¢ san xuat hop dong tmg dung.

Nguyén Vin Tudng (Téng hop)
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VI GIA CONG.

Cong ngh¢ san Xuét vi gia cong (micro machining) dugc dinh nghia nhu 1a nhitng qui trinh dung dé ché tao
nhitng cum chi tiét, nhitng hé théng ma & d6 kich thudc gia cong duge mé ta & cip do micrometers (m). Cong
nghé vi gia cong ciing ¢6 thé dugc mé rong dinh nghia nhu 1a nhitng qud trinh san xuit ma ¢ d6 dung cu gia
cong nho hon 1mm. Ngay nay, c6 nhidu cong nghé gia cong chinh xdc da dwoc ing dung trong cong nghé ché
tao vi mach va cong ngh¢ ché tao déng hd.

Cong nghé vi gia cong lam cau ndi giira qué trinh san xuat vi-co-dién (Micro-Eectro-Mechanical system -
MEMS) va ning lyc san xudt ctia cong nghé gia cong thong thudng. Mot nhém qué trinh cong nghé vi gia cong
dugc goi 1a cong nghé gia cong trong diém M4 hodc Micro/Meso vé birc xa ion, phay micro, tién micro, khoan
micro, gia cong tia laser va cong nghé LIGA. Nhiing cong nghé nay dugc ding dé gia cong nhiing vat liéu nhu
aluminum, titanium va thép khong gi, déc trung cua qua trinh 1a gia cong dat duoc kich thudc 34 microns. Cong
nghé M4 ciing c6 thé dugc xem nhu 1a mot cong nghé thu nho cua cdng nghé san xudt thong thudng. N6 ciing c6
qud trinh béc vat liéu nhu nhimg cong nghé khong truyén thdng khic.

Mat khéc, cong ngh¢ MEMS cho phép str dung k¥ thudt quang khic (photo-lithography) va dwa vao vat liéu
nén silicon. Qua trinh quang khéc bao gdm mang hod hoc, qua trinh oxi hod cting nhu nhiing qua trinh str dung
vat liéu silicon va vat liéu nén silicon khac. Cong ngh¢ trén chéc chin rang chi phi cho moi don vi san pham la
thip. Van dé nay dugc chimg minh thong qua nhitng cong nghé vi gia cong dwoc phit trién rong rii trong nhiing
nim gan day.

CONG NGHE MEMS

Hé thong MEMS cho phép sir dung cong nghé ché tao vi gia cong bang céch tich hgp cdc phan tir co khi,
nhitng bé cam bién, bo khuéch dai va dién tur trén 16p nén silicon. Thiét bi cia MEMS thi rat nhoé. Hon nita,
MEMS da timg ché tao nhiing soi day dién cia dong co nhé hon duong kinh cia s¢i téc. Nhitng cong dién tir
dugc ché tao bang cach sir dung nhirng qua trinh mach tich hop (IC) lién tiép nhu CMOS, Bipolar, hoic qué
trinh BICMOS. Nhimng chi tlet vi gia cong duoc ché tao biang cich st dung nhiing qui trinh vi gia cong ma ¢ d6
viéc bée ra nhitng phan ciia tim moéng silicon hodc thém vao nhing 16p nén dé hinh thanh nén nhing thiét bi co
khi va thiét bi co-dién.

MEMS di giit dugc thiang bang ddi véi nhitng thay doi 16n vé mdi loai san pham gan ddy bang cach tich hop
lai mach vi dién nén silicon voi cong nghé vi gia cong, tao ra mot hé thong hoan thién trén mot con “chip”. N6
c¢6 kha nang phat trién san pham nhanh d6 1a tang cuong kha nang tinh todn cua vi mach dién voi sy cam nhén
va kha ning diéu khién cua nhitng bo cam bién vi mo va b khuéch dai vi mo.

Cong ngh¢ MEMS da tung dugc Gmg dung trong nhiéu linh vuc khac nhau nhu cong ngh¢ sinh hoc, cong
nghé thong tin,, thiét bi gia} toc ké. MEMS da ting duoc sir dung cho mot loat thiét bi tir nhitng vat dung trong
gia dinh cho dén céc chi tiét trang trf trong 6t0.

Micro EDM

Gan day, c6 nhiéu chi tiét c6 kich thuge rat nho (micro) duoc ché tao bang cong ngh¢ san xuét vi dién. Mic
d, chiing c6 thé san xuat nhiing cu tric chinh xdc v¢€ kich thudc nhung ching van thiéu kha nang gia cong d6i
voi kich thudce thr 3, va hau nhu bi han ché vé silicon nhur mét vat lidu nén. Ngay nay véi chién lugc quan trong
12 phat trién va san xuét nhitng ciu tric vi mé 3 kich thudc .

Micro- EDM (Micro Electro Discharge Machining) 1am ting kha ning san xudt nhitng cdu triic vi md c6
dang rdng bang nhimng vat liéu va silicon duoc quét son. P9 chinh xic cua hinh déng chi tiét dugc xdc dinh
thong qua hinh dang cua dién cyc dung cy, quy tich di chuyén ciia n6, khoang céich phéng dién gitra dién cuc va
chi tiét gia cong. Vé ban chat, EDM la mét qud trinh gia cong co-nhiét-dién ma ¢ d6 cho phép sir dung kha nang
x61 mon bang su phéng dién, tao 1dp gilta dién cuc dung cu va dién cuc chi tiét, & boc di vat liéu chi tiét gia
cong. Micro-EDM c6 thé san xuét dugc dic diém hinh dang hinh hoc 2 hoic 3 kich thudc. Pic biét, né c6 thé
dat dwoc kich thudc nhé nhat 1a 25um va dung sai va sai 1a 3um. tdc do cit ( tbe do bée vat liéu) 1a khoang 25
triéu (um3/s).

Trong cong ngh¢ Micro-EDM, quan diém 1a han ché ning luong trong ltic phéng dién dé ché tao ra nhiing
san xudt vi mo c6 bé mat dat do chinh xédc cao. Ning lugng trong mdi lan phéng dién nén duogc cuc tiéu trong
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khi tén s6 phéng dién duoc ting 1én. Ning luong trong mdi lan phéng dién 1a 10° J dén 107]. dudi nhing diéu
kién 4y, n6 c6 thé dat dugc nhing bé mit c6 d0 béng Ryy= 0,1mm, bang nhitng ning lugng dién cyc tiéu. Qué
trinh Micro-EDM séan xudt rat nhiéu chi tiét kim loai nho, nhiéu chi tiét nho hon so vé&i qui trinh khoan va phay
da timg nhin thay.

Qua trinh gia cong chinh x4c cao c6 thé thyc hién dugc ma khong st dung lycép [én trén vat li€u, bao gém
nhitng bé mdt cong, bé mat nghiéng va nhitng tam rat mong. Micro-EDM c6 thé de dang thuc hién gia cong mot
10 ¢6 d6 sau 5 1an duong kinh nong sing.

Micro-EDM c6 kha ning gia cong nhiing vat thé c6 cau tric vi md 3D phirc tap bang nhiing vat liéu din
dién, dan nhiét c6 do cting khac nhau.

Silicon 1a mot vat liéu hép dan do bai dic tinh co va dién cia né 1a tdt cling nhu vai trd quan trong va chi phi
thap. Day 12 mot loai vat liéu dan nhiét, ddn dién kém, phd bién trong nganh cong nghiép dién, khé ma gia cong
bang cach sir dung nhiing cong nghé thong thuong nhung lai dé dang véi cong nghé Micro-EDM. Hon nita, N6
thi thich hop cho viéc 1lam khudn vi mo ma & d6 c6 thé ché tao da dang cic chi tiét nhu turbines, ban quang hoc,
cum chi tiét luu chét, hé théng phén tich mao dan. Micro-EDM cling thich hop choviéc tao mau nhanh khi d6 chi
phi dé san xuat nhitng khudn vi mé it hon so véi nhitng phurong phap khic.

Lithography

Qua trinh Lithography, da timg ing dung trong cong nghé ché tao MEMS, nhirng hé théng va nhiing chi tiét
rat nho ¢ cap d% micro nhu chi tiét dién, nhiing b cam bién c6 duong dan bén trong, cling nhu nhing bo cam
bién vé 4p suat va luu chat, quy trinh céng nghé twong ty nhu viéc tao mot tam hinh trong phong t6i. Hon nita,
vat liu nhay cam vdi dnh sdng (photo emulsion) thi dugc phu mong 1én tAm gidy hinh. Am ban dugc dung dé
cho khéi 4nh sdng truyén qua tir ngudn 4nh sang dén emulsion. Anh séng phit ra 1a do nguyén nhan thay d6i tinh
chat hod hoc cua emulsion. Birc hinh duogc phoi sang dé cho qua trinh hod hoc va emulsion dugc 6n dinh trén
tam hinh.

C6 2 qua trinh Lithography co ban: Lithography quang hoc va X- quang (X-ray). Tur viéc ing dung dé dang
4nh sang thay dugc, 1a dudng dan dén viéc giam dic trung vé kich thudc da timg tang 1én ddi véi viée sir dung
budc séng ngan hon trong k¥ thuat Lithography quang hoc, vi thé 1am ting muc do phan giai. Nhitng ngudn
sang nhu tia th ngoai (Ultraviolet-UV) va tia tir ngoai xa (deep ultraviolet - DUV) dugc ting dung trong gia
cong laser & budc séng 248nm, 193nm hodc nho hon. Vi nhitng bude séng ngan hon, nhiing vat liéu quang hoc
va ngay ca ning luong hép thu khong khi rat tét. Vi thé c6 nhiéu van d& dugc bao trum. So véi ky thuat
Lithography quang phd, k§ thuét Lithography X-ray cho phép ché tao nhitngchi tiét c6 céu tric vi mé va nhiéu
chi tiét c6 chiéu cao lon hon. Ciing nhu nhiéu budc séng ngan hon ngay ca dnh sing DUV, X-rays lam tang d6
phan giai 4nh sing vé mot phia. Ching cho phép nang luong xuyén thau manh vao trong quang tr¢ va dat dugc ti
1€ cao. Tuy nhién, sy cai tién trong k¥ thuat Lithography quang phd di timg 12 tang cdu triic 1én 1mm, chiéu cao
nay chi bang bang so vdi ki thuat Lithography X-ray trong qué kh.

Trong ky thuat Lithography quang pho budc thir nhat 1a tao mot mang chan. Nén mang chan 1a dang thuy
tinh borosilicate hodc gan day 1a silica nau chay ma ¢ d6 né cho phép hé s6 gidn nd nhiét thap hon va su truyen
nhiét cao ¢ budc séng ngan hon. Bude tiép theo bao gdm viéc phi mot 16p chdng nirt 1én nén ciia mang chin.
Tién hanh nung dé c6 dinh 16p chong nit. Trong nganh nhiép anh, 4m ban duoc trang tr bang nhing hinh anh
da duoc chup. Con trong ky thudt Lithography, né dugc hinh thanh bang sy di chuyén mot vét sing nhé qua 16p
chéng nirt dé “v&” nén hinh mau theo mong mudn. Pen hd quang thuy ngan véi nang lugng quang phd dat duogc
& bude séng ngin thuong duge ing dung cho muyc dich nay. Trong DUV, lasers da dugc ing dung trong khi ky
thuat Lithography burc xa electron su dung nhiéu electrons ¢ budc song ngén hon dé tang do phan giai. Sau nay,
mang chin duoc phat trién va dugc pha kim loai Crom . Crom dién day vao khoang trong & 16p chong nut da
duogc da c6 va trén dinh cta chd khong c6 16p chdng nut. Mau Crom dugc dé lai phia sau né cia mang va sau do
s€ cao bd 16p chong nut. Silicon s€ dugc st dung nhu 16p nén cho ca vi- dién va MEMS. Déi lic, vat liéu nén
Gallium-arsenide ciing dugc dung cho vi-di¢n.

Phay micro

Cong ngh¢ phay micro (micro milling) 1a mot dang cong ngh¢ thu nho cua cong ngh¢ phay thong thuong ma
& d6 duoc sir dung dung cu cit got nho hon, cimg hon hoat dong ¢ toc do cao duoc ding trén mdy ¢ nhiéu truc.
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Phay micro c6 thé gia cong nhitng vt lidu dat dugc dung sai rat cao. Chang han nhu, may phay vi md Kern c6
thé st dung nhimng ludi cit ¢6 duong kinh nho 100wm, toc do 100000 vong/ phit. Thiét bi may méc c6 thé dat
duoc dung sai 2 — 4 pm. Khi ti 1¢ gitra dién tich bé mat véi thé tich 16n hon kich thudc vi mo, nhiét phan tan
rat nhanh trén vat liéu, dung cy va trén phoi.

Tiét dién mat cat ngang ludi cit ¢ diéu kién gia cOng vi md dé chi ra mot géc nghiéng am 16n, voi mot gée
nghiéng thay d6i doc theo ludi cit c6 tinh hiéu qua, didu nay dan dén ning lugng cit dic biét 1on hon nhidu. Qui
trinh mai cudi hau nhu gia cong trong mdi trudng khac nghiét so voi qui trinh gia céng vi mo. Trudng hgp voi
mot bé rong nho thi hinh dang hinh hoc cua ludi cit bang kim cuongthi cimg vimg hon. Ung suit nén hau hét
tap trung & ludi ct ciia né. Phay vi mo6 van duoc phit trién nhu 12 mot qui trinh ché tao vi md. N6 ¢6 tiém nang
d6i véi viéc ché tao nhirng chi tiét theo 16 v6i ddc trung kich thudc vi md, chi phi thip véi viéc quay vong vén
nhanh so v6i nhitng qui trinh vi gia cong khéc.

Vi khoan

Cong nghé vi khoan (micro drilling) khong chi yéu cau miii khoan nh6 ma con 1a phuong phép chuyén dong
quay tron chinh xéc ctua mii khoan vi md va c6 chu ky khoan rat dic biét, duoc goi 1a chu ky khoét (peck cycle),
diéu nay gitp cho qud trinh san xuat nhirng thanh 15 bang phang.

Nhitng miii khoan vi md nhé nhat (nhé hon 50 wm) 12 mot loai dao lang ma & d6 khong c6 dudng rang xoin
oc, khién cho phoi thodt ra tir 16 rat khé khan. Miii khoan véi duong kinh 50pm hodc nhé hon cé thé ché dugc
ché tao nhu mot miii khoan xoan.

C6 nhiéu dic tinh hinh dang hinh hoc quan trong ctia miii khoan vi mé dang dao lang. Phan cudi cling cua
ludi cit cia miii khoan duge goi 12 1udi duc thay thé cho mot diém miii. Didu nay tao thanh 2 mit phang giao
nhau, ma & d6 dugc dinh nghia 1a 2 ludi cat chinh ctia miii khoan. Ludi duc 1dy vat liéu chi yéu bang qua trinh
cét va dy ra ung v6i géc nghiéng 4m cao. Ning lugng cit dic biét doc theo ludi duc thi rit 1on so véi ludi cat
chinh cta miii khoan.

Do thiéu diém mili, miii khoan c6 thé truot trén bé mét & vi tri bt dau qué trinh khoan, két qua 12 miii khoan
d€ gay hodc tao thanh mot 16 nghi€ng so voi bé mat chi tict gia cong. Nhugc di€m thir 2 cua ludi duc 14 qué dai
so voi duong kinh miii khoan, két qua 1a luc day doc theo trucmiii khoan 16n.

Miii khoan vi m6 hau hét dugc ché tao bang thép cobalt hodc carbide tungsten. Miii khoan thép thi chi phi it
hon va dé dang mai lai nhung khong cimg va bén bang nhitng dang carbide tungsten. Géc & mili khoan (dinh)
phu thudc vao vat liéu ché tao ra n. Thong thudng géc & dinh 1a 118°, v6i nhitng vat liéu cing thi géc ¢ dinh 1a
135°. Miii khoan vi m6 nén dugc ding trong chu ky khoét ma & d6 miii khoan dugc chuyén dong ra vo nhiéu lan
trong 16 dang dugc khoan. Diéu nay gitip cho viéc 1am sach phoi & bén trong 15. Dung dich 1am mat ciing gop
phan vao 1am sach phoi. Luu chit nén dwoc phun vao & dang swong dau- khong khi tot hon 1a & dang @ dong.

Hau hét khi khoan kim loai, tc d6 truc chinh ndm trong khodng tir 2000 — 4000 vong/ phiit trong khi luong
chay dao 12 1um cho mdi vong quay.
Két luin:

Cong ngh¢ vi gia cong 1a mot trong nhiing nhom cong nghé khong truyén théng hay néi mot cach khéac day
1a nhiing cong ngh¢ gia cong hién dai nhét. Vi nhitng céng nghé nay, chung co thé gia cong nhirng chi tiét c6
dd chinh xdc cao, vdi nhiing cAu tric vat thé 3D c6 kich thudc & cip d6 vi md. Véi nhing kich thude nay, cic
cong nghé gia cong truyén thong khong thé nao thyc hién duge.

Ngay nay, v6i cong nghé nay, ching dwoc tng dung hau hét trong céc linh vie cong nghiép nhu la nganh co
khi chinh xdc, ing dung trong cong nghiép 6td, trong y hoc, trong nhitng thié€t bi cam bién, dién ti....

Voi cong ngh¢ vi gia cong dem lai ning suét cao va chi phi gia thanh thap. Vi vy ngudi ta di va dang mg
dung rong rai.

Nguyén Hiru That
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O lin tru mit ciu hai nira ciia hing FAG

FAG la mot cong ty ché tao 6 lin noi tiéng ctia CHLB Dirc. FAG d ¢6 mit ¢ khap noi trén thé gisi voi
cic nha mdy san xuat & Ptc, An Do, Y, Ao, B6 Pao Nha, My, Braxin, Han Qudc. Mang ludi cdc cong ty con
cua FAG tai cic chau lyc ludén dam bao cung cép cho thi truong thé gidi. FAG da c6 mait tai Viét Nam tu nhiéu
nam qua.

Ciing nhu cic cong ty ché tao 6 lin khic, FAG c6 nhiéu loai san phim khac nhau nhu cic loai 6 lan,
dung cu bao tri, dung cu kiém tra, cdc loai m& boi tron... Vi cong nghé k¥ thuét cao, FAG da cho ra nhiing san
pham chét lugng cao, lam viéc tin cdy. FAG khong ngimng nghién ctru phat trién san phim nham ning cao chét
luong va ddp tng nhu ciu ngay cang da dang cua thi truong. Mot trong nhitng san pham méi dwoc tung ra thi
truong cua FAG la 6 lan tru mat cAu hai nira (tén goi chinh thirc ciia hang).

C6 thé néi 6 lan tru mat cau hai nira cia FAG 1a mot lya chon 1y tudng dé tiét kiém thoi gian thay thé
vong bi tai nhitng vi tri khé tiép can. Trong co cu mdy c6 nhiing vi trf ma viéc thay thé 6 lan thuong (loai
nguyén) doi hoi thém nhimg cong viéc phuc tap khdc ton nhiéu thoi gian, cong suc va chi phi nhu phai théo
béanh rang hodc khdp ndi, banh da hodc phai théo tryc ra. Tai nhiing vi tri nay néu ta dung 6 6 lan try mat cau hai
nira thi viéc théo 1ap 6 hét sirc don gian. Chi cin thdo nép 6, lay nura vong phia trén ri xoay truc di mot géc 180°
dé cho nura con lai quay 1én trén 12 c6 thé 13y ra duoc. Viée lip vao duoc tién hanh nguoc lai. Nhu vy voi viée
sir dung 6 1an hai ntra gitip giam bot thoi gian dimg may, tiét kiém déng ké chi phi.

O lan tru mit cau hai nira cia FAG c6 thé ing dung cho truc cin lap nhiéu 6, hodc nhing vi tri kho6 tiép
can nhu banh da, trong tau thuy, bang tai, mdy cdn thép, hé thong thong gid, mdy san xuat giay..

O lan try mat cau hai nira c6 thé lap trong g6i d& hai nira cho 6 lan try mat cau loai thuong cua FAG ma
khong can gia cong lai gbi d&. N6 ciing lip duoc trong cdc gdi d& ciia cdc nha san xuat khic c6 kich thudc bén
trong tuong duong.

Nguyén Vin Twong
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GIOI THIEU PHAN MEM MDSolids
I. Gi6i thi¢u

Hién nay c6 rét nhiéu phén mém hd trg hoc tap mon hoc Suc bén vat lidu, tuy nhién van dé
tim kiém mot phan mém uy tin dé nghién ciru Ung dung cling tén nhiéu thoi gian. Voi chi phi mot
khoang thoi gian khong nho ching t6i da tim kiém va chon loc mét sb phan mém, nay xin man
phép giéi thiéu dén doc gia phan méeém MDSolids.

MDSolids 13 phan mém cua Timothy A. Philpot, Ph.D, P.E, giang vién truong Dai hoc
Missouri — Rolla (My). Day la phan mém dat giai thuong phan mém day hoc xuat sic nhat trong
cudc thi phan mém gido duc nam 1998, v6i giao dién thén thién, tinh ndng phong phu. Phan mém
dugc xay dung dya trén cic gido trinh vé sirc bén vat lidu chuan ciia cic tic gia c¢6 uy tin 1on trén
thé gidi nhu : Machanics of Materials cia Roy R. Craig; Machanics of Materials ciia Beer Johnston
va Dewolf, Machanics of Materials cua Gere, Machanics of Materials cua Hibbeler... MDSolids da
duoc sir dung nhiéu ¢ cdc truong dai hoc cia My nhu : University of Texas, The Pennsylvania State
University, Stanford University... va nhiéu truong dai hoc ¢ nhiéu nudc khac trén thé giéi.

I1. Kha nang ciia MDSolids :
MDSolids 1a phﬁn mém dugce thiét ké nham hd tro cho viée day va hoc mén Suc bén vt liéu
(SBVL). Phan mém nay c6 thé hd trg ching ta trong cdc van dé sau :

1. Giai céc bai toan SBVL. Phin mém nay c6 thé gitip giai quyét hau hét cic dang bai tp co
ban cua mén hoc SBVL.

2. Gitip sinh vién kiém tra lai két qua da tinh toan bang tay, gitp kiém tra 1i trong qué trinh
tinh toan.

3. MDSolids cung cap cich giai gon nhe. Nhimng gidi thich 16 rang trong cdc budc giai s€ giap
sinh vién nang cao kha nang hiéu va giai quyét cdc bai tap. Pdng thoi qua d6 gitp sinh vién
hiéu va nim ludn cdc khai ni€ém co ban cia SBVL.

4. Cung cﬁp hinh anh minh hoa ndi luc va img suat trong mit cit ngang khi thanh chiu kéo
(nén), udn, X0dan, ... rit tryc quan va sinh dong.

5. Phan mém nay glup sinh vién c6 mot cdi nhin tryc gidc vé két qua tinh toan. Bang truc gidc
s€ gitp sinh vién ndm ky hon vé nguyén ly cong doc 1ap tic dung, ddy 1a van dé khé ma
phan 16n sinh vién thuong vap phai.

6. Néu mudn tim hiéu mon hoc SBVL, phan trg gidp (help) ctia chuong trinh bao gdm nhiéu
tham khéo b fch.

7. MDSolids c6 phan tro gitp rat chi tiét, trong d6 c6 cc vi du kem theo hudng dan giai rat ro
rang, giip cho ching ta tu nghién ctru.

8. cung cap nhing tuy chon cho nhiing don vi thuong st dung nhét, dong thoi céc ky hiéu quy
udc duorc ding bang chit (khong ding céc ky hiéu) nén rat thuan loi cho ngudi hoc tiép can
phan mém nay.

9. Ngoai ra phin mém nay con c6 nhiing tinh ning hap dan khéc, ding roi sé biét ©.

II1. N§i dung ciia phin mém :

MDSolids gom ¢6 12 mddun, mdi mddun dé cap dén timg van dé tiéu biéu trong mén hoc
SBVL, bao gém :

- Thanh chiu luc doc truc.

- Hé thanh siéu tinh chiu luc doc truc.

- Thanh chiju xoén.

- Dam tinh dinh chiu ubn.

- Phan b tng suét trén mat cit ngang cua dam chiu uén.

- Pic trung hinh hoc tiét dién ciia mit ct.

- On dinh.

- Vong tron Mohr.

- Thanh chiu luc tong quat.

- Tinh binh chiu éap luc.

- Thu vién céc bai tap
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- Phan tich tdng quét cta bai todn SBVL co ban.
Giao dién chuong trinh chinh dugc thé hién & hinh 1.

1. MDSolids -- Mechanics of Deformable Solids Software
File  Modules Customize Help

MDSolids Help Docurnents I MDSolids Modules

Columns

Hinh 1.
IV. Vi du minh hoa :
Tinh (mg suat trong thanh chiu udn + kéo dong thoi nhu hinh 2.
Cho biét : P = 100kN; L = 50mm;  bxh = 10x20mm”.

clamp
cross-sectional
dimensions

Hinh 2.

Giai :
bl. Chon gné dun thanh chiu luc téng,quét (Combinated loading). ) .
b2. Cira 86 cua chuong trinh con xuat hién nhu hinh 3, nhdp cac s6 liéu dau vao & cac 6 bén trai,
gom :
- Ngoai luc (Forces) : Clamping Force (P) = 100kN; Force Units : kN.
- Kich thudc tict dién (Section§ Dimensions) : h =20, b =10; don vi (Lenght Units) : mm.
- Chon don vi tinh cho ung suat (Stress Units) : vi du ¢ day ta chon la MPa.

17
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ﬁ Combined Loadings Module Hi=E
Back File Configuration ey
— Forces

Clamping Force
100,000

clamp

Farce Units ]
IkN v[ cross-sectional
1 dimensions

r— Section Dimensions —
Height, h
100

Thickness, b
50

— Section Urits

mm el

—Lenath Units
mm hd

r Stress Units
MPa et

O My fArea - [Mz]| /S ;I
2

,000.000 MPa - 60,000,013 MPa

Compute
-38,000.012 MPa

Since there are no shear stresses, the 62,000,013 MPa and -

58,000,012 MPa normal stresses are also the principal stresses on the m M
inner and outer surfaces of the clamp, respectively, Ineach case, the e Back
rnaximoin shear stress is equal to half of the principal stress, ﬂ Explanations

Hinh 3.
b3. Tinh todn : nhan nit Compute.
Cac thong so dau vao va két qua tinh duoc thé hién & bén dudi nhu sau :

Section properties for the clamp are as follows:

h =20.0 mm
b =10.0 mm
c =20.0mm/2
=10.0 mm
A =bh
=200.0 mm?
I =bh3/ 12
= 6,666.7 mm*
S =6,666.7 mm* / 10.0 mm
= 666.7 mm?>

The internal force Ny = 100.000 kN creates a uniformly distributed tension normal stress.
Ua =Ny/ Area

= 100.000 kN / 200.0 mm?

=500.000 MPa

The internal moment M; = 5,000.000 kN-mm creates linearly distributed tension and compression normal stresses in the
clamp. Stresses on the inner side of the clamp are tension while compression stresses occur on the outer side. The maximum
magnitude of the bending stress is:

U =IM/S
= 5,000.000 kN-mm / 666.7 mm>
=7,500.002 MPa

At point A on the inner surface of the clamp, the axial and bending normal stresses (both tension) can be superimposed for a
combined normal stress of:
LA =Ny/Area+IM/S
=500.000 MPa + 7,500.002 MPa
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= 8,000.002 MPa

At point B on the outer surface of the clamp, the tension axial stress is counteracted by the compression bending stress so that

the combined normal stress is:

(g =Ny/Area- IMJ/$
= 500.000 MPa - 7,500.002 MPa
=-7,000.001 MPa

Since there are no shear stresses, the 8,000.002 MPa and -7,000.001 MPa normal stresses are also the principal stresses on
the inner and outer surfaces of the clamp, respectively. In each case, the maximum shear stress is equal to half of the principal

stress.

b4. Nhan nit Explanation dé xem giai thich chi tiét, trinh tw giai thich nhan ndt Next and Prev.

Free-body
diagram

Assumed
internal
{s]g==1]

Actual
internal
forces

Actual
internal
farces

Chi chiu kéo Chi chiu udn

Hinh 4.

Actual
internal
forces

Combined normal stress

Chiu kéo + uon

Doc gia ¢6 nhu cau tim hiéu thém vé phan mém nay xin lién hé dén tic gia.

Nhan déy xin gidi thiéu mot s& dai chi internet c6 hinh anh dep :

- Thu vién anh dep vé vii try, hanh tinh : http://pds.jpl.nasa.gov/planets.

- C4c anh dep 1am nén man hinh mdy tinh (wallpaper) : www.hebus.com
- Hang ngan anh hoa dep : www.photos-2000.com
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Huéng din sir dung Pro/E2000i

Basic Drawing 3
1. LENH REVOLVE

Lénh Revolve ding dé tao ra cic chi tiét tron xoay bang cich quét mot mit cit quanh mot duong tim.
Lénh nay ¢6 2 lya chon :

- Solid : Tao vat thé dic, tiét dién phai kin.

- Thin : Tao vat thé mong, tiét dién c6 hinh dang bat ky va c6 thé ho.
1.1 Tao vit thé dic :

V& chi tiét nhu hinh, cdc budc thuc hién nhu sau :

1. Setup don vi mm ban v&.

2. Tao 3 mit phing chuin

3. Dung Iénh Extrude dun khéi ddc 500x500x50 nhu hinh 1.

Hinh 1.
4. Tao vat tron xoay dac :

+ Create - Protrusion - Revole — Solid - Done - One side - Done - Pick DMT3 - Okay - Default -
Specify refs - Pick hai soi chi gitra man hinh.

+ Sketch - Line - 2 point vé 8 diém dé tao ra tiét dién nhu hinh nhu hinh 2, vé ’du’émg centerline ,
Modify céc kich thudc, xong chon Regenerate- Done - 360 - Done - Ok - View - Default. Két qua nhu hinh 3.

409 40

300

Hinh 3
1.2. Tgo vit tron xoay mong

Vi du tao thung nudc don gidn nhu hinh 5.
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1. Setup don vi mm cho ban vé.
2. Thiét 1ap 3 mat phing chuén.
3. Tao vét tron xoay thanh mong

+ Create - Protrusion - Revole - Thin - Done - One side - Done - Pick DMT3 - Okay - Default -
Specify refs - Pick hai sgi chi DTM1 va DTM2.

+ Sketch - Line - 2 point v€ 6 diém 1,2,3,4,5,6 roi Modify céc kich thudc nhu sau (hinh 4) :
Poan 1-2 : 200.
Doan 2-3 : 400.
Poan 3-4 va 4-5 : 30.
Poan 5-6 : 5.
Céc géc lan luot 1a 97° va 98°
+ Chinh kich thuéc xong chon Regenerate.
+ Sketch - Line - Center line - Pick 2 diém 7, 8 trén s¢i chi vong DTM1 dé v& duong tim. Done

Miii tén d6 xuét hién chi huéng chiéu day cho vat. Okay, xuit hién dong nhic nhdp chiéu day : 3,
ENTER.

+ Xuat hién dong nhic Select revolve option: Chon 360 - Done - Ok - View - Default. Két qua nhu hinh

wuw| p— 4

PTH:

406 0

Hinh 4 Hinh 5.
2. Thuc hanh Iénh Revolve va l¢nh tao 16 :
V& chi tiét nhu hinh
1. Set up don vi mm cho ban vé.
2. Thiét 1ap 3 mat phang chuan.
3. Diing 1énh Revolve dé tao mau tron xoay duong kinh 100mm, day 20mm (hinh 6) :

+ Create - Protrusion - Revole — Solid - Done - One side - Done - Pick DMT3 - Okay - Default -
Specify refs - Pick hai soi chi gitra man hinh.
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+ Sketch - Line - 2 point v& 4 diém dé tao ra tiét dién hinh chit nhat nhu hinh nhu hinh 2, v& dudng

centerline , Modify céc kich thudc chiéu dai 1a 50, rong la 20

| 6

50

Hinh 6 Hinh 7
+ Xong chon Regenerate- Done - 360 - Done - Ok - View - Default. Két qua nhu hinh 7.
4. Tao 15 thang (hinh 8):

+ Create — Hole - Sketch — Done- Radial - Done. Xuét hién dong nhéc Select Feature PLACEMENT
POINT, (plane, cylinder or cone).

+ Chon mat trén cua tAm tron xuét hién dong nhéc : Select Axis (pick On the axis line), Pick 1én duong truc
cua chi tiét (st dung Query Sel).

+ Xuat hién dong nhéc, : Select reference PLANE for radial (Polar ) dimensioning : Pick DTM2, nhép goc
30° , ENTER- Diameter , xuat hién dong nhép gia tri dudng kinh cho vi tri 16, nhap vao 100, Enter —One side —
Thru All - Done.

+ Nhap vao gid tri duong kinh 16 12 10, Enter - Ok
5. Tao 15 toa tron
+ Pettern — chon 16 — Idenfical — Done.

+ Xuat hién dong nhac : Select Pattern Dimensions for FIEST Direction or Increment Type. Pick 1én gia
tri goc 30°, rdi nhép 60°, Enter — Done.

+ Nhap vao 6 sau dong nhic : Enter Total number of instances in this direction ( induding original), Enter
— Done. Két qua nhu hinh 9.

Hinh 9

Nguyén Van Tuong
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MOT SO LOI VE KY THUAT THUONG GAP CUA SINH VIEN

Trong qua trinh thue hién céc cic ban v& cua cac dd 4n mon hoc cing nhu khi v& trinh bay trong vo ghi,
néi chung sinh vién thuong méc phai nhing 16i v& k¥ thuat rat co ban. Mot s6 16i ¢ dén hon 90% sinh vién mic
phai. Céc 16i thudng gip 1 :

V& chi tiét tryc thiéu duong tim.

Thiéu nét.

Nham nét (nét ddm thanh nét manh va nguoc lai).
Gi6i han gach mat cit.

Sl e

Sau ddy 1a mot s6 vi du minh hoa.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Chi tiét tryuc V& sai (thiéu duong tam) Vé ding
Vidul

s

Diing Sai (thiéu nét) 2 7,
Vidu?2 Piine

"N,

L //4

Sai
. Piing
Vidu4
Mot s6 vi du khdc ching t6i sé& trinh bay ¢ sb bao sau.

Nguyén Vin Twong
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KHI MAY IN TRO CHUNG

V&i méy in laser hién nay, chiing ta c6 thé néi rat hai long véi tdc do in rat nhanh, khong
con ré ra nhu cdc mdy in cta thé ky 20, tuy nhién déi khi ciing rat khé chiu khi mdy in tré ching,
dic biét cang khé chiu hon khi trong chd mon méi céc thg “mady in, may tinh” dén dé ctu gitp. Sau
day 1a mot s6 phuwong phdp xir 1y sy ¢6 mdy in.

1. Cdc vin ban khi in bi mé nhat : do muc sap hét hay gidy qua am, qua nham. Néu ca 2
trang déu nhat trong khi myc mdi thay la do ban da dé ché d6 in tiét kiém, ban phai thay doi lai ché
do nay.

2. Khi in cé cdc dom myc roi vii trén gtay Do gidy am hodc muc vuong trén 16i dan gidy
vao in. Hay thdo ra va 1y vai mém lau sach vét ban.

3. Khi in nén van ban bi xdm lgi : Hiy giam d6 dam cta ché do in xudng. Néu vin khong
duoc 1a do d6 4m cao ctia khong khi 1am ting béng tdi ctia nén vian ban khi in.

4. Khi in thdy cdc khuyét tat xudt hi¢n nhiéu lan trén cuing mot trang gidy theo chiéu doc
: Do hop muc hong hay cic b phan bén trong nhu truc quay bi dinh myc. Ban hay in m¢t vai trang
s& hét hién tuong nay.

5. Khi in chi bi lugn séng c6 nhiéu 16 trong : Do gidy qua béng, hiy dung gidy khac. Chir
gon séng con do tia laser truc quét bi tryuc tric cin mang di sira.

6. Chit bj léch khi in ra, chir bén trdi cao hon v tri so vdi bén phdi : Do dat gidy vao khay
khong deu hay dit lai gidy cho ngay ngan hogc khay gidy qud day, hay liy bt ra, hoac kiém tra
xem gidy c¢6 vudng canh khong, c¢6 thé do cdc mép gidy xén khong vudng géc hay bi gap mép. Néu
cdc phuong phdp trén ma khong xong thi hay thdo nap mdy in ra, xem bén trong mdy tinh trong cua
mét manh giéng nhu phim chyp X-quang mau vang, néu manh nay bi vénh lén hay sta lai, day
xudng.

7. Khi in_chit bj nhan va xép
Chong nét chit ; Kiem tra xem glay cho Graphics Fonts | Device Options I PostSeript
vao khay c6 thang khong, sau d6 lat tp Genaral ||
gidy lai, cho dao dau tir trén xudng dudi.

8. Khi in thinh thodng bi ket
gidy : Do ban cho qué nhiéu gidy vao
khay, gidy mép bi cong qué day hay gidy
d6 day méng khac nhau. Glay qua mong Comment: 1
thuong hay tac khi in tai liéu, mudn in |
dugc gidy can, ban nén 16t thém mot to
gidy phu gap vio ¥ cm va cho gidy can Separator page: |[none] x| EBowse. |
vao. Néu moi in ma gidy ket, den bdo 15i
xuat hién, gidy ngung lai, ban hay dung
tay kéo tur tir gidy ngugc 1én. Neu in lai,
ban thay bi 1éch chit, hiy thdo nip mdy
in, 13y hop myc ra nhin lai manh phim
mau trang, nau hay vang nam sdt cudn
glay c6 bi vénh khong, hay an xuong
Kiém tra to gidy vira rit ra co bi thleu
manh nhé nao khong, neu c6 mot mau
du rit nho ching to glay bi ket bén
trong, phai tim cich lay mau do6 ra.

9. Khi in gidy ra khong déu, cé ok | Conee | 2Py |
liic kéo m¢t to, co liic ra hai, ba to : Do
truc 1an cudn gidy bi mon, hay thay truc lin khéc.

10. Khi in dén trang cuéi lai ddy ra mét to gidy tring : Ban vao Start > Setting >
Printers, nhip phai chudt vao biéu twong mdy in dang sir dung, chon Properties, vio thé General,
trong muc Separator page chon None > OK. (hinh v¢&)

Details I Colar Management I Faper

PDF335

Print Test Page |

Tran Hung Tra (suu tam)
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10 THU THUAT SU DUNG E-MAIL AN TOAN

Néu chiu khé va luén ludn tudn thi 10 diéu nay, ban c6 thé bao vé duoc mdy tinh ciia minh
trong khi st dung dich vu e-mail:

1. Khong mé bat ky tap tin dinh kém duoc gui tir mot dia chi e-mail ma ban khong biét ro
hodc khong tin tudng.

2. Khong mé bét ky e-mail nao ma ban cam thay nghi ngo, tham chi ca khi e-mail nay duoc
giri tir ban bé hodc khach hang ctia ban. Hau hét virus dugc lan truyén qua duong e-mail va chiing
st dung cdc dia chi trong s6 dja chi (Address Book) ciia nan nhan dé tu phat tdn minh. Do vay néu
ban khong chéc chin vé mot e-mail nao thi hdy tim cdch x4c nhan lai tir phia nguoi gii.

3. Khong mo nhiing tap tin dinh kém theo cdc e-mail ¢6 tiéu dé hap dan, vi du nhu: “Look,
my beautiful girl friend”, “Congetulations”, “SOS”... Néu ban muon m¢ cic tap tin dinh kem nay,
hay luu ching vao dia cing va dung mdt chuong trinh diét virus méi nhat dé kiém tra.

4. Khong mé tap tin dinh keém theo cdc e-mail c¢6 tén tap tin lién quan dén SEX nhu
“PORNO.EXE”, “PAMELA_NUDE.VBS”, “Britney Spears.scr”... Bay 1a thu doan danh lua su to
mo cua ngudi dung cua nhiing ké viét virus.

5. Xod cac e-mail khong r6 hodc khong mong mudn. Ding Forward (chuyén tiép) cho bét
ky ai hodc Reply (hoi am) lai cho nguoi gui. Nhitng e-mail nay thudng la nhitng thu rac (Spams).

6. Khong sao chép vao dia cung bat ky tap tin nao ma ban khong biét rd hodc khong tin
tuong vé ngudn gde xuat phat ciia né.

7. Hay can than khi tai cdc tap tin tir Internet vé dia ctng ctia mdy tinh. Diing mot chuong
trinh diét virus dugc cip nhat thudng xuyén dé kiém tra nhiing tap tin nay. Néu ban nghi ngo vé
mdt tap tin chuong trinh hoic mot e-mail thi dudng bao gid md né ra hodc tai vé mdy tinh cua
minh. Céch tr6t nhit trong truong hop nay 1a xod chiing hodc khéng tai vé may tinh cta ban.

8. Dung mdt chuong trinh diét virus tin cay va dugc cdp nhat thuong xuyén nhu Norton
Antivirus, Mcaffee, Trend Micro, BKAV, D32... St dung nhiing chuong trinh diét virus c6 thé
chay thuong tri trong bd nhé dé chiing thudng xuyén gidm sat céc hoat dong trén mdy tinh cua ban,
va nhéd md (enable) chitc nang quét e-mail cua ching.

9. Néu may tinh ban c6 cai chuong trinh diét virus, hdy cap nhat ching thuong xuyén. Trung
binh mdi thang c6 tdi 500 virus méi dugce phat hién. Do vay, mot chuong trinh virus dugc cap nhét
s€ dugc trang bi du thong tin vé cdc loai virus méi va cdch diét ching.

10. Thyc hién viéc sao luu dir liéu quan trong thudng xuyén. Néu chéng may dit liéu bi virus
x04 ban van c6 thé phuc hdi ching. Nén ct gilt cac ban sao luu tai mot vi tri riéng biét hodc luu
trén mdy tinh khéc.

Tran Dodn Hiing (Theo PC-WORD)

25



TIENG ANH CHUYEN NGANH

Khoan : Drilling

Miii khoan : drill, driller
- Carbide-tipped drill
kim c4cbit

- Centering drill

- Combination centre drill
- Cutting lip

- Deep hole drill

- Diamond drill

- Drill jig

- Flute

- Gun drill

- Land, margin

- Left-hand drill

- Lip length

- Pipe drill, core drill

- Shank

- Shank-type core drill

- Single-flute drill

- Step drill

- Straight shank

- Straight flute drill

- Tang

- Taper drill

- Taper shank

- Trepanning drill

- Twist drill

- Straight shank twist drill

May khoan : drilling machine

- Column type drilling machine ~ May khoan (try) dung

- Arm Can mdy khoan
- Automatic multiple-spindle drilling machine : M4y khoan tu Tang
dong nhiéu truc \
- Bed (base plate) DPé mdy ‘ Shank
- Bench drilling machine M4y khoan ban
- Block for workpiece Ban may ‘
|
1

- Drill chuck
- Drill press

- Drill spindle
- Driller

- Horizontal drilling machine

- Lifting motor

- Multi-spindle drilling machine =~ M4y khoan nhiéu truc

- Pillar

- Pillar type drilling machine
- Portable electromagnetic drilling machine : Mday khoan tir tinh

séch tay

- Quill

- Radial drilling machine

- Turret drill

- Vertical drilling machine
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Miii khoan gén manh hop

Miii khoan tim

Miii khoan tim

Canh ct, ludi cét
Miii khoan 15 sau
Miii khoan kim cuong

Bac dan }(hoan Hand food \ ;
Rénh xoan e

Miii khoan nong sting N
Puong me, canh vién

Miii khoan rdnh xodn tri

Chiéu dai ludi cit

Mili khoan rong

Chudi, can, than (dao)

Muii khoan cé chu6i —
Miii khoan mot ranh x0dn Dril chuck i
Miii khoan bac e
Chudi thang e N

Miii khoan ranh thing y
Phan du6i cua chudi con

Miii khoan c6n ?i/
Chuo6i con
Miii khoan d6t tron ~——— Throat distance ——>/
Miii khoan xo4n

Miii khoan xoén chudi tru

2.2,

2
]

Hole for removing
taper shanks with
a drift

=l

Column ——

N
-

Drill axis

Dau kep miii khoan
May khoan (try) dirng
Truc chinh mdy khoan
Mady khoan, thg khoan
May khoan ngang

Dong co nang can may khoan

, 3 A Flute
Tru ding may khoan can length
May khoan (try) dung
. e Point angle
Ong 16t truc chinh FaoN
Mady khoan can | _
May khoan rovonve ¥ i
May khoan dung Point length Cutting fip
Nguyén Van Tuong Lip length

Diameter
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Chiu trach nhiém xuat ban
TS. Nguyén Van Ba

Toéng bién tap
ThS. Nguyén Van Twong

Ban bién tap
ThS. Nguyén Van Twong
ThS. Tran Doén Hung
KS. Nguyén Hiru That

Danh sach cac cong tac vién :

Tran Huwng Tra, Pham B4 Linh (B6 mén Co hoc). Nguyén Hai Triéu, Tran Tién ST, Lé B4
Son (Céng ty Co khi Khanh Hoa); Hoang Hai, V6 Minh Tu (Céng ty Sodex Toxeco Nha
Trang); Bui Thé Hung, B tri Tuan cling tap thé Iép 42CT-1; Nguyén Van Bién , L& Thanh
Toan, LAm Van Son cung tap thé lop 42CT-2.

Kinh m&i Quy thay c6 va cac ban sinh vién tham gia cau lac by. Moi chi tiét xin lién hé ban
bién tap hoac e-mail vé dia chi caulacboctm@yahoo.com




