Théng tin khoa hoc céng nghé
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1. MO PAU

Céc thiét bi dién tir da trai qua cudc cach mang vé kich thudc, hiéu suit va kha
nang thich tmg cdc méi truong. Cac mach dién tir dugc thiét ké 1ap dat trén nhidu vii
khi thiét bi (VKTB) cong nghé cao nhu may bay, xe tang thiét giap, tau chién cho
dén céc loai xe chuyén dung nhu xe tram didu khién thong tin, xe ra da, xe diéu
khién phao phan lyc... Thyc té cho thdy, nhiéu thiét bi dién tir hoat dong trong cac
mdi truong khac nhau, ké ca moi truong c6 nhi€t do - do 4 am cao va chira cac chat 6
nhiém, gdy dn mon. Pic biét, la d6i voi chi tiét kim loai c6 trong cac mach dién tur.
Diéu nay lam giam hiéu sudt cua chung va c6 thé dan dén cac su cb chap dién va
hong thiét bi.

Céac VKTB ¢6 chira cac bo mach dién tir khi bdo quan, khai thac st dung luén
chiu anh huéng truc tiép béi cac yéu t6 nhu nhiét do, d6 4m, bui ban, ndm méc, cac
chat 6 nhiém... din dén bi ldo hoa, hong hoc, anh hudng dén tudi tho cua thiét bi.
Viéc khic phuc, stra chira, thay thé cac mach dién tu, thiét bi gap nhiéu khé khan,
t6n kém. Mot sb thiét bj khong c6 sin trong nudc, phai dit hang tir nude ngoai. Vi
muc tiéu nang cao do bén va chdng ldo hoa, cong nghé 16p phu bao vé cho mach
dién tir da duoc nghién ciru va phat trién cach day nhiéu nam [1-3]. Céc 16p phu bao
vé can phai dat mot s6 yéu cau nhu: Co tinh cach dién cao, khong gay cham chép,
gay nhleu ¢6 kha niang chdng am, tham khi; c6 kha ning truyén nhiét cao va lam
viéc 6n dinh ¢ nhiét do cao [4]. Pé danh gia kha ning bao vé cua cac 16p phu ddi véi
mach dién tir can phai tién hanh thir nghiém ty nhién va thir nghiém gia toe [5-8].

Bai bao trinh bay phuong phap thir nghiém ty nhién dé danh gia tinh chat bao
vé cta cac 16p phu thuong mai cho mach dién tir bao gdm: CPUS00A/B, S830, AC-
100 (Han Qudc), EDL-2-3 (Trung tam Nhiét d6i Viét - Nga), Gamma Nano-2610 va
Gamma Nano-2711 (Canada) tai Tram Nghién ctru thtr nghiém tu nhién (NCTNTN)
Hoa Lac. Day la cac loai 16p phu dugce st dung phé bién, sdn c6 trén thi truong Viét
Nam. Dua trén két qua thtr nghi€ém thu dugc, nhom tac gia da dua ra danh gia, so
sanh kha nang bao vé bo mach dién ti cua cac 16p phu.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong thir nghiém

Bo mach dién tir dugc lya chon dé bao vé 1a bo mach diéu khién ngudn cho
PC. Pay la thiét bi pho bién duoc st dung rong rai trong ca dan su va quan doi, co
nhiéu muc dién ap dé theo ddi, danh gia trong qua trinh thir nghiém. Ngudn may
tinh cung cdp dong thoi nhiéu loai dién ap: +12V, - 12V, +5V, 43,3 V,... v6i dong
dién dinh mirc theo tiéu chuin cong suét.

Céc chi tiéu k¥ thuat cia nguon may tinh:
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- bién ap ddura: +12'V, - 12 Y, +5V,+33 Vv khong sai’ léch’ qué} -5 dén +5%
so va&i dién ap dinh danh khi ma ngudn hoat dong dén cong suat thict ké [9, 10]. Cac
mau day tuong ing vo6i cac murc dién ap theo bang 1.

Bang 1. Cac muc dién ap dau ra cia ngudn may tinh

Mau diy | Mauden | Mau cam Mau doé Mau vang | Mau xanh
Dién 4p, V 0 +3,3 +5 +12 -12

Nhom nghién ciru lya chon nguén PC Segotep SP-500E 1a nguon ATX phd
bién trén thi truong vao thoi diém nam 2017. Pé bao vé mach dién nguén PC
Segotep SP-500E, nhom d tién hanh thir nghiém ty nhién déi voi 06 16p phu trong
bang 2 nhu sau:

Bang 2. Tén va s6 lugng cac mau 16p phu ngudn may tinh

TT Mac 16p phii Xuit xir S6 lugng
1 Gamma Nano 2610 hang Gamma Nano, Canada 3
2 Gamma Nano 2711 hang Gamma Nano, Canada 3
3 PU CPUS00A/B hang Nabakem, Han Quéc 3
4 Epoxy EDL-2-3 TTND Viét - Nga 3
5 Silicon mapxku S380 hang Nabakem, Han Qudc 3
6 Acrylic AC-100 hang Nabakem, Han Qudc 3

2.2. Chuin bi miu

Chuén bi mach diéu khién nguén PC: Théao vd hdp, loai bo céc bui ban néu c6
bang choi 16ng, tham con hoac axetone dé loai bo cac vét ban hitu co, d¢ kho. Sir
dung gang tay khi thao tac.

Tao 16p phii bao vé (1én cac mau nén):

a) D6i v6i cac 16p phu dang phun suong (4p dung cho céc san pham:
S830/Nabakem; AC-100/Nabakem; Gamma Nano-2610; Gamma Nano-2711):

Lac k¥ binh trudc khi Xit. Tiép theo tién hanh phun mot lugng nhé dé kiém tra
vét phun. Sau d6 phun 1én bé mat can dugc xur Iy ¢ khoang cach 15 - 20 cm hodc
dung dau ndi dai dé phun truc ti€p t6i bé mat. D thi€t bi kho trong khoang 30 phut
trude khi dua vao st dung. Phun trong diéu kién nhiét do phong tur -20°C dén
+35°C.

b) Pdi v6i cac 16p phit dang quét (ap dung cho EDL-2-3):

Chuén bj vat liéu phu:

- Phoi tron thanh phan A (EDL-2-3/A) va thanh phin B (EDL-2-3/B) vdi ty 18
tuong ung thanh phan A : thanh phan B = 100/56,26 (tinh theo khoi lugng).
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- Khuay tron hdn hop bang may khudy trong khoang 5 phat. Toc d6 khudy
khoang 100 vong/phut.

- Hon hop sau khi khudy c6 thoi gian song tdi da 13 6 gio & nhiét d6 phong.
Phu bo mach:

Dung chéi 16ng quét thanh 16p mong va déu dan trén ting mat cua bo mach.
Dua chéi 16ng quét nhanh va déu ngang doc trén bo mach sao cho tat ca cac tu dan,
tré dél}, cac cudn cam, bién ap, cac IC khu@ch dai, IC x1r 1y tin hiéu s0, moi han, ro
le... déu phai dam bao da dugc phu kin. D€ kho ty nhién tai noi thoang mat, khong
bui. Sau 24 gid co thé tién hanh phu ti€p cac mét con lai ciia bo mach.

¢) Béi v6i 16p phu dang d6 duc (4p dung cho CPU-800A/B):

- Pha CPU-800A (chat chinh) cung véi CPU-800B (chat lam kho) vdi ti 18 1:1
(theo khodi lugng) va quay deéu voi nhau, roi phu déu 1én bé mat bo mach bang
phuong phép duc.

- Thoi gian kho ctia san pham 1a khoang 63+5 phat ¢ diéu kién thuong.

- Tranh dé nudc bén vao vi tri da phii, hodc rét vao trong can dung san pham.

2.3. Tién hanh thir nghiém

_ Qui cach phoi mau: Cac mau trude khi phoi can do cac tham s dién ap ban

déau cua mach ngudn PC. Tién hanh phot ty nhién trong nha kho c6 mai che (hinh 1).
bit cac mau thir 6 dinh trén gia phoi nam ngang. Cac mau cach nhau 61 thiéu 10
cm. Thoi gian phoi mau: 6 nam. Trong qua trinh phoi mau, tuy thudc vao dién bién
trang thai mau thtr, 6 thé diéu chinh chu ky quan sat va thoi gian phoi mau cho phu
hop vo6i thuc té thu nghiém.

Hinh 1. Ngudn dién cho may tinh trén gia thir nghiém tai Tram NCTNTN Hoa Lac

Tai mdi 1an quan sat, 1ap bién ban danh gia. Hang thang lap bang cac tham sO
khi tuong tai tram, noi tién hanh thir nghiém. Sy thay d6i s liéu khi hau chinh
(nhiét 46, d6 4m trung binh thang) do dwgc theo chu ky quan sat mau tai Tram
NCTNTN Hoa Lac tir thang 12/2017 dén 06/2022 trén hinh 2.
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Hinh 2. D5 thi thay d6i nhiét do, do 4m trong thoi gian thir nghiém
tai Tram NCTNTN Hoa Lac

Theo d6 thi nhiét d6 va d6 4m cho théy, nhi¢t d§ trung binh hang thang trong
chu ky quan sat miu thay doi tir 17°C dén 31°C, con d6 4m c6 nhitng thoi diém kha
cao, ttr 90% dén 100% roi vao cac thang 1, 2, 4, 8, 12. P am cao 1a nguyén nhan
gy ra nhitng hong hoc, giam d6 bén, thdi han st dung ddi véi cac linh kién, bo
mach dién tir.

3. KET QUA THU NGHIEM

Sau khi tién hanh thir nghiém cac mau 16p pha bao vé cho bo mach ngudn may
tinh tai Tram NCTNTN Hoa Lac, két qua cho thay, tinh dén ngay 06/06/2022, sau
55 thang thu nghiém, tat ca cac loai 16p phu dugc ap dung cho bo mach van trong
tinh trang t6t. Thong sé dién ap cia bd ngudn cho PC trong quéa trinh thir nghiém
duogc thé hién trén bang 3. Trén mit sau (dudi) bo mach cia cac mau thir khong co
dau hiéu bi dn mon, nhung mirc do bong (quan sat bang mit thuong) da giam dang
ké (hinh 2).

Bang 3. Két qua do dién ap trén cic mau bo mach ngudn may tinh

S6 ky Pién ap Dién ap
Maclép | hi¢u Do ngay 10/12/2017 Do ngay 06/06/2022 Ghi chii
phi cia

mau 3B | 5B |12B| -12B | 3B | 5B | 12B | -12B

Nl [3332]5,150(12,36| -11,74 |3,3325,100| 12,54 -11,79 | San pham cua Trung
tam Nhiét d6i Viét-
Nega (Lép ph da

EDL | No2 [3,339|5178[12,40| -11,78 |3,331|5,070 | 12,62 | -11,86 hESgiak(h@(;pl\/I[)L’r:dizrllq

4p thay d6i khong
Ne3 [3,323(5,176|12,35| -11,73 |3,341|5,058 [12,55| -11,79 | phidu

Nel [3,323]5,151/12,33]-11,70 |3,348|5,082|12,56 | -11,80 | San pham san xuat

tai Han Quoc (Lop
CPU o L) M
S00A/B | Me2 |3356|5.163|12,38 -11,74 [3,320(5,063| 12,51 | -11,72 | phi cimg kho) Mirc
dién ap thay doi
Ne3 |3,347(5,162|12,33| -11,69 3,342|5,126 | 12,45 | -11,74 | khong nhiéu
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S6 ky Pién ap Pién ap
M;;“liop l;ll;?: Do ngay 10/12/2017 Do ngay 06/06/2022 Ghi chii
miu | 3B | 5B | 12B | -12B | 3B | 5B | 12B | -12B
Nel |3,553|5,165|12,33|-11,70 |3,332 (5,153 |12,34 | -11,72 | San pham san xudt
tai Han Quoc(Ldp
AC-100 | No2 |3,3485,187|12,33| -11,73 |3,346|5,175| 12,41 | -11,82 | ph cting kho) Mt
dién ap thay doi

Ne3 13,382(5,154 (12,34 -11,68 |3,324 5,154 12,31 -11,68 | khong nhiéu

Nel [3,343(5,136(12,36| -11,74 |3,340(5,132|12,37| -11,75 | San pham san xuat
tai Han Quéc (Lép
$830 | N2 [3,355(5,156|12,36|-11,70 3,3525,153{12,37| -11,73 | phit cting khé) Mirc
dién ap thay doi
Ne3 |3,3225,150|12,36| -11,71 |3,330|5,141| 12,38 | -11,73 | khong nhidu

Nel |3,3695,185[12,41-11,80 |3,345|5,159|12,37 | -11,75 | San pham san xuét

Nano N Y

Gama* | N2 |3383]5,160(12,34| 11,42 [3,335]5,171 | 12,40 11,78 | MY (0P phu daw)
2610 Muc dién ap thay

Ne3 (3,350(5,192[12,36| -11,75 |3,340 (5,182 (12,35 | -11,75 | déi khong nhiéu

N Nol [3,344(5,131[12,27| -11,64 |3,3315,127[12,28| -11,66 | San pham sin xuat
ano i MY (16 hi A

Gama* | Ne2 |3347|5,178| 12,41 -11,77 |3,337|5,175 | 12,40| -11,77 | & MY (16p phi dau)
2711 Muc dién ap thay

Ne3 [3,3445,178|12,40| -11,81 |3,337|5,182(12,40 | -11,83 | d6i khong nhidu

Mat sau (dudi) cua bo mach ngudn may tinh Mt sau (duéi) ciia bo mach ngudén may tinh mau
mau 16p pht Nano Gama * 2610 16p phu EDL

Mit sau (dudi) ciia bo mach ngudn may tinh Mt sau (duéi) ciia bo mach ngudn may tinh miu
mau 16p phtt Nano Gama * 2711 16p phu S 830

Hinh 2. Hinh anh mit sau (dudi) cia bo mach ngudén may tinh
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Trén mit trude (trén) bo mach cua tat ca cac 16p phu c6 hién twong bam bui
ban (hinh 3). Ngoai ra, sau 55 thang thtr nghiém, muc dién ap cia cac mau thtr da
thay d6i it nhiéu so véi muc do dugc trong qué trinh thiét 14p thir nghiém ban déu.
Trén bang 4 thé hién su thay ddi cac muc dién ap 3V, 5V, 12V va -12V cua nguén
duogc bao vé bai cac loai 16p phu khac nhau. Lop phu S 830 ¢6 mire dién ap thay doi
it nhat. Cac loai 16p phu Nano Gama * 2610, Nano Gama * 2711, EDL, CPU 800
AB c6 muc dién 4p thay d6i nhiéu hon, tuy nhién van nam trong gii han cho phép
(duéi 5% theo quy dinh ctia nha san xudt). Lép phit AC-100 c6 mtc thay doi dién ap
cao nhét, vuot mirc cho phép ctia nha san xudt (-6,41%) (hinh 4).
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Mat trudc (trén) ciia bo mach ngudn may Mat trude (trén) cua bo mach ngudn may
tinh mau 16p phit Nano Gama * 2711 tinh mau 16p phu Nano Gama * 2610

Hinh 3. Hinh anh mit trudc (trén) ciia bo mach ngudn may tinh

Bang 4. Két qua thay d6i dién ap trén cac mau thtr thir nhat (Ne 1) cua cac loai
16p pht bo mach ngudn may tinh sau 55 thang thir nghi¢ém ty nhién

tai Tram NCTNTN Hoa lac

Nano Nano

Tén lop EDL CPU 800 | AC-100 S 830 Gama* Gama*
phu Nel) |[A/B@Nel)| Nel) Ne 1) 2610 2711
Ne 1) Ne 1)
3V, % 0,00 0,75 -6,41 -0,09 -0,70 -0,39
5V, % -0,97 -1,34 -0,23 -0,08 -0,50 -0,08
12V, % 1,46 1,86 0,08 0,08 -0,32 0,08
-12V, % -0,43 0,85 -0,17 -0,09 0,42 -0,17

Tir nhitng két qua thir nghiém néu trén, c6 thé thay cac bo mach ngudn PC
duoc bao vé boi 06 16p phu trong qué trinh thir nghiém khong bi dn mon, van dam
bao thong mach. Pa sb cac loai 16p phit c6 mirc dién ap thay ddi van nam trong giGi
han cho phép (duéi 5% theo quy dinh ctia nha san xuat), trir 1ép phit AC-100 c6 mtc
thay d6i dién ap vuot murc cho phép ciia nha san xuat (-6,41%). Sau 55 thang thir
nghiém bo mach nguén PC c6 hién tugng bam bui theo thoi gian. Pay la cac két qua
thir nghiém ty nhién ban dau, co gia tri dé tham khao. Chuong trinh thtr nghiém ty
nhién ddi voi 06 16p phu bao vé cho bo mach ngudn may tinh trong didu kién khi
hau nhiét d6i tai tram Hoa Lac van tiép tuc.
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4. KET LUAN

- D3 tién tht nghiém ty nhién tai Tram NCTNTN Hoa Lac dé fiénh gia kha
nang bao v¢ cua 06 16p phu CPUSO0A/B, S830, AC-100 (Han Quoc), EDL-2-3
(TTNDVN) va Gamma Nano-2610, Gamma Nano-2711 (Canaga) d61 voi bo mach
dién tir nguén PC. Két qua nghién cttu cho thay, bé mat cac mau chua xuat hién gi
do sau 55 thang tht nghiém.

- Pién ap do dugc ciia cac mau sau thoi gian thir nghiém ty nhién 55 thang tai
Tram NCTNTN Hoa Lac c6 su thay d6i khong dang ké so voi mau ban dau, cac bo
mach nguon PC van hoat dong binh thuong.
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