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Tém tit - Ngay nay, hé théng xe hoi ngay cang hién dai va hoat
dong thong minh hon. Trong mot hé théng 6-td, cac ang-ten
(Antenna) 1a linh kién khong thé thiéu ding dé diéu khién déng
m¢ khoa xe tur xa (Passive keyless entry - PKE). pé dat dugc kha
ning hoat dong 6n dinh, qua trinh ché tao ang-ten cén dugc quan
tdm va danh gia hop ly. Bai bao mo ta dic diém hu hong va danh
gia kha nang hoat dong ctia PKE ang-ten sau khi tao 16p vo bao
vé. Trude hét, cdu tao chi tiét ciia PKE ang-ten dugc moé ta. Sau
d6, quy trinh ché tao 16p v6 bao vé cua PKE ang-ten dugc trinh
bay. Cubi ciing, cic dic diém hu hong thuong xdy ra trong quéa
trinh ché tao vo nhya cua PKE 3 ang-ten dugc phén tich. T d6, cac
tac dong hu hong nay di anh huong dén chat lugng va kha ning
hoat dong ctia PKE dng-ten dugc phan tich va danh gia, cac bién
phap va phuong huéng khic phuc s& duoc théo lun.

Tiwr khéa - Thu/phat tin hiu; ang-ten; nhan dinh hu hong; duc
phun nhya; danh gia hoat dong

1. Gioi thi¢u

Ngay nay, cong nghé 6 td ngay cang tién tién, thong minh
va ¢6 kha kiém soat tir xa. Nhin chung, phat trién va tng
dung cong nghé trong linh virc 6-td ngay mét chu trong. Dau
tién, mot chiéc xe co thé duoc chu trong g dung cac ki
thuat danh gia méi dé phan tich va lya chon phuong 4n phu
hop nhdm néng cao d6 6n dinh, tinh bén bi ciia khung gam
[1] hodc kha ning én dinh cua 6 6 trong qud trinh danh i
[2]. Trong qua trinh van hanh, hé thong nhién liéu va t6i uu
hoéa ning lwong tiéu thy cua cac phuong tién di chuyén ciing
duoc dac biét quan tdm [3], [4]. Bén canh d6, cac 6 t6 ngay
nay dang c6 xu huéng phat trién theo dinh huéng ty hanh
hoic ban ty hanh véi cac cong nghé hd trg ngudi l4i [5]. Bén
canh hé thdng hd tro diéu khién xe [6], dé cac hé thong tu
hanh nay hoat dong 6n dinh, hé théng cam bién trén 6 t6 1a
mot phan khong thé thiéu, gitp thu thap thong tin va hd trg
qué trinh van hanh trong sudt thoi gian hoat dong ciia xe [7].
He¢ thong cam bién tich hop trén céc 6 t6 nhu vy c6 thé bao
gdm nhiéu loai khac nhau, nhu: cam bién phanh ty dong
(ABS), cam bién lan dudng cao tdc, cam bién ra-da hd trg
hanh trinh thich img va kha ning tur dd xe... Thém vao do,
hé théng 0 t0 cling can ¢ kha nang két ndi tir xa, nhan dién
cac yéu cAu tir nguoi dung va thyc thi nhiém vy, nhu 1a hé
théng hd tro mé cira xe tu dong khi nguoi sur dung téi gﬁn.

Dé kiém soat chiéc 6 t6 tir xa, cac PKE ang-ten la thanh
phén quan trong nht [8]. Hé thng m& khoa tir xa (Passive
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keyless entry — PKE) nhu Hinh 1 1a hé théng can thiét cho 6
t6 ngay nay giup hd trg dong mé cira tu dong ma khong can
tac dong bét ky mét nut bam vat 1y nao trén xe. Mot hé théng
PKE tich hop san trén xe, ngudi ding ciing c6 thé khoi dong
co tir xa. D& lam viéc do, cac ang-ten tich hop trong hé thong
PKE da thyc hién cong viéc thu nhan tin hiéu theo cac tin s0
da duogc dinh san (20kHz, 125kHz, 134kHz, etc...) [8], [9]
trudce khi cac bo phan khac thuc thi cong viée cia minh theo
chudi trinh ty. Do d0, chat lwong san xuat ciing nhu kha ning
hoat dong bén bi ciia cac PKE ang-ten that sy quan trong dbi
vo6i viée duy tri tinh 6n dinh, nhanh nhay va hi€u qua cua cac
hé thong PKE [10]. Trong d6, ngoai ciu tao ciia cac b phan
lam viéc bén trong ciia PKE @ng-ten, 16p vo bao v¢ bén ngoai
ciing that sy déng vai tro khong thé thiéu gitip bao vé cac
linh kién bén trong no.

C6 nhiéu phuong phép tao vo PKE ang-ten khac nhau
tuy thudc vao dic diém sir dung. V& co ban, cong nghé
phun dtc la mét trong nhitng phuong phéap théng dung va
dugc tmg dung rong rai dé ché tao cac san phém nhya
([11]-[13]). Tuy thude vao chat lugng, dic diém va xu
huéng sir dung san phim, phuong 4n dc nhwa c6 nhiéu
lya chon khac nhau. Qua trinh phun duc co thé trai qua ba
cong doan chinh: dién ddy, duy tri ap sudt va qua trinh rén
hoa cua nhwa [14], [15]. Hon nita, dbi v6i cac linh kién dién
tir n6i chung va san phdm ang-ten néi riéng 16p vo bao vé
dugc tao tir hai phuong phap: phun duc véi ap suét thap
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(Low pressure molding — LPM) va phun duc véi ap suat
cao (High pressure molding - HPM) [16]. Trong do, 16p vo
tao boi phuong phap duc ap suét thap kha mém c6 tinh dan
hdi cao nén chiju duge rung dong va s6c nhiét kha tot nhung
kha niang chdng nudc ciia 16p vo nay chi & mic trung binh.
Lép vo nay duge sir dung dé bao vé chi tiét c6 d6 bén co
hoc thip nho vao viée duy tri 4p suat thip trong qué trinh
phun dtc. Nguoc lai, phwong phap dic ap sut cao c6 thé
tao ra dugc 16p vo co6 do bén cao, co tinh tét, 40 nhin va
min cao trong diéu kién duy tri ap suét cao trong sudt qua
trinh duc [16].

Bai b4o nay mé ta dic diém hu hong va danh gia kha
nang hoat dong cua PKE ang-ten sau khi tao 16p vo bao vé;
tir 4o dé xuat thuc hién cac bién phap va phuong hudng
khic phuc can thiét trong qua trinh san xuét.

Smart Key (PKE)
with 3D coil
antenna

Key Fob (RKE)
with single axis
transponder

PREMO LF
Emitter antenna

WEER Door Handie Emitter Anterna W Interior Emittor Antenna
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I Click to see the PKE/RKE -
2nd the scscciated PREMO RFID Sokstors n
Bumper Emitter Antenna

Hinh 1. M6 td cdc vi tri can dng-ten dé thu phat séng theo
cac vi tri khac nhau trén xe [8]

2. CAu tao va dic diém PKE Ang-ten

Céu tao mot ang-ten dugc sir dung thong thuong co hai
phan phan 13i ang-ten va phén vo bao ngoai, nhu Hinh 2.
Phan 15i & ang-ten dugc chu tao boi mot cudn day (5) quan
quanh 15i sat tir (6) - da dugc bao phi bang 16p vo bao vé 16i
tur (3); déng thoi nhim tao ra mach dao dong LC, mot mach
diéu khién PCB (4) dugc tich hop véi dng-ten ciing duoc st
dung. Dé bao vé bén ngoai phan 15i ang-ten, mot 16p vo (2)
khac dugc tao ra. Tuong (g voi timg phan vo khac nhau
ma ngudi ta s& co cac phuong phap ché tao phi hop.

o-ton \
5- Cudn day
—
4-pc8

3-L0p vé bio
Ve 18i tir

Phan I6i
ang-ten

2 - Ldp vo bao

Phanvd |  vébenngoai

bao ngoai

1- Chan két
nGi nhanh

Hinh 2. Cdu tao PKE dng-ten
Tuy theo tng dung khac nhau, dng-ten c6 thé c6 cac
loai khac nhau tity theo tam hoat dong ctia n6. Mot dng-ten
¢6 thé co 3 mirc do hoat dong khac nhau: ngan (1-1,5m),
trung binh (1,5-3m) va xa (3-9m). Bé tiét kiém chi phi san
Xuét, trong (mg dung ngay nay, nguoi ta ¢6 xu hudng sir

dung s0 luong it ang-ten tam xa (2-3 cai/xe) hon la st dung
nhiéu ng-ten tam gan (5-6 ci/xe) [8]. Pdng thoi, viée su
dung dng-ten tim xa cting giup tang khd nang giao tiép gifra
céc xe dang di chuyén. Tuy vay, viéc sir dung ang-ten tam
xa ciing da lam tang kich c¢& ché tao chung (chiéu dai ang-
ten). Hinh 3 m6 ta twong quan vé tim hoat dong ciing nhu
d6 dai tuong tng ctia ang-ten. Do d6, khi chiéu dai ciia dng-
ten cang tang cing lam tang nguy co hu hong cua ang-ten
do két cau yéu hon, d& bi cong vénh, gy nut.

FERRIT VS TAM XA
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Hinh 3. Twong quan kich thiée va tam hogat déng cia dng-ten [17]

3. Quy trinh ché tao vo nhya PKE ing-ten

Théng thuong, mot san pham PKE dng-ten can trai qua
hai cong doan chinh dé hoan chinh vé bao boc san pham nhur
mo ta & Hinh 4. Pau tién phan chinh cua PKE ang-ten (I5i
ang-ten) dugc tao ra bang cach két ndi mach diéu khién PCB
voi phﬁn 161 cudn cam c6 161 tir dd dugc boc 16p nhya tao ra
bang cong nghé phun duc véi ap sudt thap (LPM), 16p béo vé
ndy giup cach ly cudn dy va 15i tir tranh hién tuong ngin
mach, dut day. Sau do, 16p vd bao vé bén ngoai ciia PKE ang-
ten dwoc tao ra voi cong nghé phun duc véi 4p suit cao nhdm
tao ra 16p bao boc toan bo 161 dng-ten, thudng dau ndi va chan
pin dugc duc cung (over-molded) qua trinh nay. Dya vao yéu
cau hoat dong 16p vo bao vé bén ngoai, co thé str dung cong
ngh¢ LPM hoac HPM, cling c6 thé két hop ca hai phuong
phép dé tan dung cac uu diém cia chung. Ngoai ra, céu tao,
hinh dang cua cac 16p vé cling nhu dic diém cac phuong phap
diic vo duge mo ta lan luot & Hinh 5 va Bang 1

Bing 1. Dic diém cdc phirong phdp dii vé PKE dng-ten

Théng sb HPM LPM
Ap suét 25,000 psi 100 psi
Nhiét do duc 185°C + 300°C 180°C + 220°C
Ung dung Vo bao vé bén ngoai VOIP.a(V) ve PCB,
01 dng-ten
A1 May ap suét cao Méy ép suat thip
Thict bi ép phun (Bom truc vit) (Bom piston)
Luc kep 28 + 1,000 tan 1+ 10 tAn
Vit licu Nhua ky thuat: PBT- | Cac loai nhya téng
T GF30%, PA6-GF20% hgp nong chay
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Lo tir (LPM)_. L&i cudn tir dong cam
G3n mach
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)
" Tao 16
PKE Ang-ten |« ?0 U? LGi dng-ten
VO ngoai

Hinh 4. Quy trinh tao vé va ldp rdp sin phdam PKE dng-ten
hoan chinh

V6 bao vé bén
ngoai (LPM)

V6 bao vé bén

/ ngoai (HPM)

Logi 1: Tao 1 I6p vé béo vé béng HPM Logi 2: Tao 1 Iop vé béo vé béng LPM

V6 bao vé bén
ngoai (HPM) s
Lop dém

(LPM)

Logi 3: Str dung 2 I6p bdo vé két hgp HPM va LPM

Hinh 5. Cdc logi vé nhua bédo vé bén ngoadi si dung cho
PKE ang-ten

4. Pac diém’vz‘l tac dong cac hw hong vé nhura trong qua
trinh dic dén kha ning hoat dfng ctia ang-ten

V& co ban, nguoi ta co thé phan ching thanh hai loai
chinh: nhom cac hu hong bén ngoai (thay dugc bang quan
sat bén ngoai san phdm) va nhoém cac loai hu hong bén
trong (khong thé quan sat dugc, muon kiém tra can co cac
cong cu do chuyén dung).
4.1. Hw héong bén ngoai

(a) Cong vénh trén lop vo bao vé 16i tir

(b) L&m trén bé mdt vé ngodi
Hinh 6. Cong vénh, I6m trén bé mdt ciia vé dng-ten

Pay 1a nhom thuong gip nhat véi cac hién twong hu
héng nhu: cong vénh, vét 1om bé mat, thiéu nhua, bavia,
xuét hién duong hop nhwa... Mot sé hinh anh vé loai hu
hoéng nay dugc gidi thi¢u trong Hinh 6 va 7. Trong qua trinh
duc vo, do qua trinh co ngot khong déu theo cac diéu kién
dac khéc nhau (nhiét d9, ap su’?it, do am.. .) ma cac vét 1om
bé mat c6 thé xuit hién tai nhitng vi tri ¢c6 d§ day 16n.

Bén canh d6, ciing tai nhiing noi c6 d6 day khong dong
déu, co sy chuyén tiép giira ving thanh day va mong ctia
v, ap suat va nhiét d¢ long khudn khac nhau, hién tugng
cong vénh ciia vo bao vé sau duc ciing c6 thé xay ra. Trong
truong hop khéc, vo sau khi duc c6 thé xuét hién bavia hoic
céc duong hop nhuya; diéu nay c6 thé lam giam tinh thim
mi clia san phém va ton thém cong doan lam sach hoac diéu
chinh tham mi bén ngoai cho san pham. Hu hong niang nhat
¢6 thé quan sat dugc bang mét thuong 1a hién tugng gy,
nut vo ang -ten nhu ¢ Hinh 8. Day cung la ket qué cia qua
trinh gidn nd khong déu trong thoi gian ngén tai cac ving
lam viéc khéc nhau cta vo ang-ten. Nhin chung, ngoai trur
hién tugng gdy nut, cac hu hong bén ngoai thong thuong
khong tac dong hodc it tic dong ngay (giam co tinh v6 bao
vé do tao ra dudng tap trung tmg suét 1én bé mit san pham)
dén viéc kha ning hoat dong ctia dng-ten.

 —

s il
(a) Bavia tai mdt phdn khuén va ranh thoat khi

Deformed

(b) Buong hop nhua trén vo ang-ten

Hinh 7. Bavia va dwong hop nhua trong Vo ang-ten

Hinh 8. Hién tuwong gy, mitt san pham sau khi tao I6p vé bao vé
4.2. Hw hong bén trong

Cac hu hong bén trong ma ngudi ding khong thé quan
sat bang mat thuong co6 thé bao gom: dirt ddy cudn cam, thay
doi tinh chat dién tir cua ang-ten. Sau khi duc, vo dugc lay
ra khoi khudn, do ing suat nhiét du, cac vo cuia dng-ten co
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thé bi gidin nd khong déu, kich thudc chidu dai tang 1én gy
ra hién twong kéo cing cudn day da dugc lip rap bén trong,
gdy ra hién twong gay dut day noi ang-ten. Dé kiém tra dugc
161 hur hong nay bén trong san pham dng-ten, cac anh chup
X-quang san pham dugc sir dung nhu Hinh 9. Ngoai cac hu
hong anh hudng dén co tinh ctia san pham, cac 16p vo bao
ngoai clia ang-ten c6 thé gay can tro dén kha ning hoat dong
thyc té ctia nd. Do sy tang hodc giam d¢ day ciia vo sau dic
so voi thiét ké, tinh chét dién tir cua dng-ten (dién cam, do
loi -Q factor) ciing bi tac dong. Hinh 10 mo ta két qua do dac
dién cam ctia 100 mau san pham ang-ten trudc va sau khi tao
16p v6 bao vé bén ngoai. Thém vao do, su thay dbi cudong do
dién truong ctia mot dng-ten (cd L=175(uH) C=10(nF) duéi
thc dong cua dong dong dién 1=2(A) va f=120(kHz)) trudc
va sau khi tao 16p vo bao v€ bén ngoai dugc kiém tra va so
sanh & Hinh 11. Tir cac két qua kiém tra bang cic phuong
phép do chuyén dung, nguoi ding c6 thé nhan thay ring cac
hu hong bén trong nay tuy khong thé quan sat duwoc bang mat
thuong nhung ching lai ¢6 anh huong 16n dén chat luong va
kha nang hoat dong cua PKE ang-ten.

(a) it ddy tai vi tri moi han lién két PCB

(b) Purt day tai vi tri qudn day

Hinh 9. Hién twong durt ddy,sau khi‘tao [6p vo bao vé bén ngoai
- ket qua kiém tra bang X-quang

Toi da

330 WA~ AN VAN WVAN

Dién cam (pH)

—L-Truéc khi duc ; i
«+e= L-Sau khi due

0 20 40‘ ‘ ‘()0 .8(} ‘100
$6 mau san pham
Hinh 10. Thay déi dién cam ciia ang-ten sau khi
tao lop vo bdo vé bén ngoai
H-FILED ROAD MAP 360° @175uH @10nF @120kHz @2App @1m

0
354
340 %42.00 20

=% Trude dic
(dBuv/m)

100 == Saudic
(dBuv/m)

Hinh 11. Thay déi cuong do tir trucng ciia dng-ten trudc va sau
khi tao lop vo bdo vé bén ngoai

5. Phwong 4n cong nghé dé xuit dé khiic phuc hw hong
trong qua trinh dic vé ang-ten

Bang 2 va Bang 3 1an lugt mé ta cic nguyén nhan va
bién phap khic phuc dé xuét ddi véi cac hu hong thuong
gap trong qué trinh dac tao 16p vé bao vé PKE ang ten.
Trong qué trinh san xudt dng ten tai nha may Premo co
thé xay ra 156i hodc hu hong khong mong mudn di trinh
bay & phan 4. Dya vao thyc té san xuat, mt sd nguyén
nhén gay ra hu hong dugc dua ra ciing nhu cac phuong
an diéu chinh gitp san pham dat tiéu chuan chit lugng.
Viéc thay ddi thong sd duc nhya da trinh bay & Bang 2
va Bang 3 s& gitip khic phuc dugc phan 16n hu hong
Xay ra, tuy nhién thay ddi théng s nhiam khic phuc hu
hong nay c6 thé s& 1a nguyén nhan gy ra loai hu hong
khac. Vi du khi ting nhiét d6 nhya c6 thé khic phuc hién
tuong thiéu nhya nhung c6 thé gay ra hién tugng bavia.
Vi vay viéc lya chon thong $b phu hop véi ting loai san
pham 14 diéu khé khin va t6n thoi gian, dic két tir kinh
nghiém san xuit mot sb thong sb duc duoc dua ra trong
Bang 4. Ngoai viéc thay d6i thong s6 cta quy trinh phun
duc, mot s kinh nghiém thiét ké ang ten dugc trinh bay
trong Bang 5.
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Bing 2. Phuong dn khdc phuc 161 hw hong bén ngoai khi
diic vo bao vé ang-ten

Bing 4. Thong s6 qua trinh diic I6p vé bdo vé

Cong nghé tao 16p vé

Théng sb
LPM HPM

Nhiét 4o Mo (230 = 280)°C, t6i wu
phun (200+230)°C |16 hon 270°C

Nhiét do o .
khuon (20 + 60)°C (60 + 100)°C

Ap suat Tuy vao két cau san
5& Nho hon 5 MPa pham, t§i wu nhé hon

40 MPa

Ap suat nén

Khoang (80% <+ 90%) Ap suit phun

tflr:f::g Nguyén nhan Phwong an xir ly
- Vi tri phun nhya va |- B6 tri thém déu phun tai vi
hé théng lam nguoi tri c6 bé day bat thuong dé
khuon khi dtc chua bu thém nhya, tang kha

Lombe [P [mEnn R

mit | ’Ap suat va thO{ gian |- Tang ap suat va thoi gian
’ nén chua dam bao. nen...

- Chi tiét c6 d6 day|- Xem xét thiét k& chi tiét co
khéng déu nhau giita|dd day dong déu nhau gitta
cac phin c4c phin
- Luc kep khudn chua |- Tang lyc kep khuon dé
dat yéu cau _ |giam khe hé.

Bavia |- Binh thoa:1t khiAVé té,c - Giam t{')c d0 phun, tang thoi
d6 phun 16n, d§ nhét|gijan dién diy nhwa trong
clia nhya thap khuén, giam nhiét d6 nong

chay cua nhya
- Do day vo phan bd |- Biéu chinh thiét ké vo ang-
khéng déu, co sy thay |ten, tranh viéc thay dbi dot
d6i dot ngot giira cic  |ngdt chidu day vo va khac
vi tri khac nhau. biét tuong quan d¢ day gitra
c - L4y san pham ra khéi|cac vi tri, can bang bé day
ong J PO
vénh, gdy k?uonA som hon “yéu cuavo an'g-te‘n. 2 A
oGt |Ca%s dd cung chua dat|- Giam sat va kiém tra nhiét

dugc dinh muc quy
dinh d& chéng bién
dang va xuét hién ung
sudt nhiét du trong vo
béo vé ang-ten.

d6 khudn trong qua trinh dic
(kiém tra chénh 1€ch nhiét d6
gitra hai nira khudn).

Bing 3. Phuong dn khdc phuc 16i hw héng bén trong khi diic vé
bdo vé ang-ten

tf:;?:g Nguyén nhan Phuong an xir ly
- Nhiét d6 nhya khi - Giam nhiét d¢ nhua nong chay
tiép xtic mdi han cao |- Giam té¢ do phun
Dt day |hon nhiét d6 cua thiéc |- Didu chinh lai vi tri cong
vi trf han |(232°C) lam giam co |phun nhya, khong dat gan vi
lién két |tinh moi han tri mdi han
voi PCB | B& day thanh nhya |- Can bing bé day 16p vo
(Hinh 9a) |xung quanh méi han  |bao vé ang-ten
16n lam ting img sudt |- Giam khoang cach tir cuén
sinh ra bdi co ngot day dén PCB
- Duong kinh day nhé
va buéc quén day 16n |- Didu chinh lai thiét ké
Dt day |lam tdng ng suat sinh |cuén cam
vi tri quén |ra bdi co ngot
day (Hinh|- Qu4 trinh quén day
9b)  |sinh ra ung sut du 16n |- Giam lyc cing day
(ban kinh quan nho, |- Tang ban kinh quén day
luc cang 16n).
- Budc quén day l6n, |- Giam budc quén day
Ic lién ké giita diy va |- Thay dbi thiét ké 16p vo
.. |13i cudn tir thép, khién [bao vé 15i tir gitp ting luc
T’hay d(fl cho vi tri cac vong day |lién két gitra cuon day va 16
tinh ¢hat | 42 i thay déi sau khi  [cudn ti.
d}en tu due t Tang luc cang day
cua san -
phim |- 1I:hz‘m bo itlc}l 51‘2‘1%/‘ V10
nhya quanh 16i tir 1on, A e a4
khién kich thue Ioi bj | Tict ké fai 16p vo bio vé

thay d6i do co ngot

ti da
Thoi gian | Tuy vao két cau san phim, nén nho hon 3s, téi wu
phun (1+1.5)s
. . |Théng thudong bit diu véi 10s cho (5= 10)g
Th(::éﬁlan nhya. Sau d6 tang hodc giam mdi (0.5 +1)s cho
den khi khoi lugng san pham khong doi
Thoi gian | Tuy vao két Cf;,ll san pham, thuong bét diu véi gia
lam ngudi |tri 35s cho mdi 2.5 mm d9 day nhya.
Bing 5. Thong sé sir dung trong thiét ké
Thiét ké 16p vé bao vé
Thong LPM HPM
)
B& day thanh nhya trung Bé& day thanh nhwa trung
binh (0,7 =+ 3,8)mm, toi{binh (1 + 6)mm, t6i uu
uu 1 mm 1.5mm
- D¢ day thanh nhua quanh “insert” (151 tir, 161 ang-
R ten) nén tuong duong nhau, chénh 1éch khong qua
Céan A
. | 251lan.
bagag b€ | T"Can c6 ving chuyén tép khi cb sy thay ddi b day
thanh | TV e
nhua 1 Chieu dai vung chuyén tiép L > 3AT
’ - B6 tri gan ting cimg tai khu vuc d& cong vénh
A 30 A 1x , w = (0,5+08)T
- B
¢ day gan tang cung {W — Tu8iT < 1mm
- Khoang cach giira 2 gan tang cang a = 3T
- Bankinh bogoc R > 0.5T
Chiéu |- Ti 1¢ giva chidu dai|- Ti & gida chieu dai
dainhwa| va bé day thanh nhya| Va be day thanh nhua
luu dong| L/T < 150 L/T < 100
Thiét ké cudn diy cam vng
- Dung day duong kinh khoang (0,2 + 0,4) mm
- Duong kinh day 16n lam giam bé day 16p vo nhua
Puong dé gay ra thiéu nhya, lam 16 ddy dong va giam kha
Kinh da nang bao vé cua lop vo.
Yl Daéy c6 duong kinh nho dé bi dut trong qua trinh
quén ddy cling nhu duc tao 16p vo do anh huong cua
Ung suat du.
- Budc quén day khoing (1.3 + 2)D
- Buéc quan day bé dé khién 2 soi ddy va cham vao
Bug’yc nhau, lam xq‘(')'c 16p men cach dién, tir d6 lam tang
quan kha ndng ngan mach sau khi dic 16p vo bao vé.
day |- Budcquanlén debidich chuyén trong qua trinh diic
lélm, giam do on djnh vé tinh dién tr cua cudn day,
khién cac thong s6 nhu L, Q-factor, H thay doi 16n.
Ban |- Ban kinh gc uén tai khu vuc quén day R > 4D
kinh nham giam ng suat tap trung tai vi tri ddy bi uon.
quan |- V6i truong hop gisi han khong gian cling nhu dam
day bao bé day thanh nhya c6 thé st dung ban kinh 2D
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6. Két luan

Bai bao mé ta dic diém hu hong thudng gap trong qua
trinh san xut va danh gia kha nang hoat dong ctia PKE éang-
ten sau khi tao 16p vo bao vé. CAu tao v6 hai 16p cua PKE
ang-ten khong chi giup bao boc bao v¢ bén ngoai ma con co
kha nang giam tac dong hu hong khi ang-ten bi va dap. Tuy
vao loai 16p va vi tri lam viéc cua 16p vo ma cac phuong
phap duc khac nhau c6 thé duoc sir dung (LPM hay HPM).
Tuy vay, trong thyc té san xuét tai nha may, mdt s6 161, hu
hong khong mong mudn co thé xay ra. Cé nhiéu nguyén
nhan khac nhau co thé tac dong dé gay ra cac hu hong nay.
Do d6, cac bién phap hay phuong an khic phuc phit hop véi
timg nguyén nhan di dugc dé xuat. Nhin chung, cac bién
phap khic phyc dé xuat nay dua trén viéc diéu chinh thiét ké
hop 1y, thay doi diéu kién dic vo twong g véi mau ma hinh
dang khac nhau cta ching (nhiét do, do am khi dtc nhua,
tbc d6 phun nhua, thoi gian phun...). Cac bién phap diéu
chinh trong ing nhu vay tao diéu kién cai thién cht luong
san phdm, ning cao ning sudt san xuat trong nha may doi
v6i san pham chuyén dung nhu 1a PKE ang-ten.
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