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Tom tit:

Vit liéu nén polyme trén co s& mang polypropylen dinh huéng hai chiéu (BOPP)
dwgc ing dung rong rii trong in an cao cip, dic biét 13 in bao an. Tuy nhién, cac tiéu
chuin quoc té va tiéu chuin nuwéc ngoai hién hanh chii yéu ap dung cho mang BOPP
don 16p dung trong bao bi, chwa bao quat vat liéu nén nhiéu 16p c6 16p phii chirc
niing. Trén co sé phan tich cac tiéu chuin hién c6, khio sat yéu ciu thue tién tai cac
co quan, doanh nghiép sir dung sin phim va két qua thir nghiém lién phong, nhém
nghién ciru di xay dung b tiéu chuan TCVN 13986:2024 gom hai phan: yéu ciu ky
thuit va phwong phap thir. B tiéu chuin quy dinh 20 chi tiéu thudc ba nhém: co ly;
bé mit - quang hoc; d bén 16p phit va tinh ning chirc ning, dap Gng yéu ciu danh
gia toan dién vit liéu nén polyme phuc vu in bao an. Két qua ap dung tai Cong ty
TNHH Cong nghé cao Polymer Q&T cho thiy, vit liéu PolySecure® dap trng diy di
cac yéu cau ciia TCVN 13986:2024. Vit liéu nay di dwoc sir dung dé in khoang 1,85
ty hinh tién, dap @ng yéu ciu ky thuét, gép phin tiét kiém khoang 100 ty dong trong
giai doan 2024-2025, dong thoi thic diy tw chii cong nghé vat liéu bio an trong nuére.

Tir khéa: in bao an, mang polypropylen dinh hwéng hai chiéu, tiéu chuin qudc gia,
vét liéu nén polyme.
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Abstract:

Polymer substrates based on biaxially oriented polypropylene (BOPP) film are
widely used in high-end printing applications, particularly in security printing.
However, existing international and foreign standards mainly apply to single-layer
BOPP film used for packaging and do not cover multilayer polymer substrates
incorporating functional coatings. Based on an analysis of existing standards, a
survey of practical requirements at organisations and enterprises using the products,
and inter-laboratory test results, the research team developed the national standard
TCVN 13986:2024, comprising two parts: technical requirements and test methods.
The standard specifies 20 indicators in three groups: mechanical properties; surface
and optical properties; and coating durability and functional performance,
providing a comprehensive framework for evaluating polymer substrates used in
security printing. Application of the standard at Q&T Polymer High Technology Co.,
Ltd. demonstrated that the PolySecure® material fully satisfies all the requirements
of TCVN 13986:2024. The material has been used to print approximately 1.85 billion
banknote impressions, meeting all technical requirements, contributing savings of
approximately 100 billion VND during 2024-2025, and promoting technological self-
reliance in the domestic production of security materials.

Keywords: biaxially oriented polypropylene film, national standard, polymer
substrate, security printing.
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1. Pat van dé

Vit liéu nén polyme da 16p phu cong nghé cao dong vai trd then chdt trong linh vuc
in bao an, dic biét 13 san xuét tién polyme, gidy to c6 gid va cac tai lidu quan trong. Cong
nghé¢ san xuét loai vat liéu nay trén thé gi61 c6 mue do chuyén mon hoa cao va chi do mot
sd it doanh nghiép nim gir, dién hinh nhu Céng ty CCL Secure (Uc) voi dong san pham
Guardian® [1], gy ra rao can 16n ca vé cong nghé 1an thi truong.

Trong hé thong tiéu chuan qudc té, tiéu chuan ISO 17555:2021 quy dinh cac yéu cau
d6i v6i mang polypropylen dinh huéng hai chiéu (BOPP) dang film don 16p, chi1 yéu phuc
vu cac (g dung cong nghiép thong thuong nhu bao bi [2]. Tuy nhién, vat liéu nén sir dung
trong in bao an khong phai 1d mang BOPP don 16p, ma 1a hé vat liéu nhiéu 16p dugc phat
trién trén co s6 mang BOPP va dugc xu 1y, in phu hai mit dé tao céac tinh ning dic thu
(hinh 1). Do @6, cac yéu cau ky thuat d6i véi vat liéu nay vuot ra ngoai pham vi cua tiéu
chuan ISO 17555:2021, dic biét & cac chi tiéu nhu do bén 16p phu, do 6n dinh mau, dic
tinh quang hoc va dién tro bé mit.

Ldp in phd chirc nang mat trén
{mau nén, yéu té bao an, chéng tinh dién)

| LAp xU ly/méi bdm dinh mat trén |

hoa

hai mat

Vat liéu nén
polyme nhiéu lép

Mang nén BOPP (16i dinh hudng hai chiéu) (PolySecure®)

Chlrc nang

Ldp xt ly/mdi bam dinh mat dudi

LAp in phd chic nang mat dudi

Hinh 1. Céu tric l6p dién hinh cia vat liéu nén polyme cong nghé cao
trén co s mang BOPP dung trong in bio an.

Tai Viét Nam, ké tir khi phat hanh tién polyme niam 2003, vat liéu nén chu yéu phai
nhap khau véi chi phi trung binh khoang 50 triéu USD mdi nam [3], ddn dén phu thudc
ngudn cung nudc ngoai va tiém an rii ro dut giy chudi cung tmg. Do do, viéc lam chu
cong nghé san xuat vat liéu nén polyme trén co s& BOPP va xdy dyng tiéu chuan qudc gia
phu hop 13 yéu cau cép thiét. Bai bao trinh bay két qua nghién ciru xay dung bo TCVN
13986:2024 va thyc tién ap dung tai Cong ty TNHH Cong nghé cao Polymer Q&T.

2. Vat liéu va phwong phap nghién ciru

Nghién ctru sir dung céch tiép can tong hop, bao gdm viéc phan tich tiéu chuan lién
quan, khao sat yéu cau thyc tién va thir nghiém danh gia vat liéu, san pham. ISO
17555:2021 [2] dugc dung lam co s& tham khdo cho céc chi tiéu co ly cia mang BOPP
dang film. Do chua c6 tiéu chudn qudc té hay khu vuc cho vat liéu nén nhiéu 16p, cic yéu
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cau ky thuat con duoc d6i chiéu véi tiéu chuin cua doanh nghiép Guardian® (Brunei) [4],
TCCS 01:2022/QT [5] va tiéu chuan quéc gia TCVN 6886:2017 [6], két hop yéu cau thuc
té tir Nha may In tién Qudc gia (Ngan hang Nha nudc Viét Nam).

Nhom nghién ctru di thyc hién bay lan san xuat thir (nm 2021-2023) két hop véi viée
thir nghiém, danh gia chat luong san pham tai Nha may In tién Quédc gia. Mau san pham
PolySecure® (PolySecure® 1a nhin hiéu cua vt liéu nén polyme da 16p tién tién, dugc
nghién ctru va phét trién boi Cong ty Q&T) duoc kiém tra ddi chimg tai nim phong thir
nghiém doc lap: Trung tam Po luong va Kiém tra chit luong Q&T (VILAS 1560), Trung
tam K§ thuat Tiéu chuin Po luong Chét lugng 1 - QUATEST 1 (VILAS 028), Vién Cong
nghiép Gidy va Xenluylé (VILAS 1051), Vién Hoa hoc (Vién Han 1am Khoa hoc va Cong
nghé Viét Nam - VAST) va Cong ty TNHH TUV Rheinland Viét Nam. Trudc khi thir,
mau duogc diéu hoa & 23+2°C va 50+5% do am twong ddi theo TAPPI T402 [7].

Cac phép thir vién dan c6 chon loc céc tiéu chuan ISO, ASTM, TAPPI va TCVN
tuong tng [7-28]; phuong phap va thiét bi do cua timg chi tiéu dugc tong hop trong bang
1. Nhém chi tiéu do bén hoéa chat duge thir voi bbn tic nhan theo ISO 2836:2021 [8]:
NaOH 2% (23°C), chét tay rira 2% (80°C), HCI 5% (23°C) va perchloroethylene (23°C),
thoi gian 30 pht.

Quy trinh x4y dung tiéu chuan qudc gia TCVN 13986:2024 tuan tht Luat Tiéu chuan
va Quy chuin k¥ thuat, bao gém x4y dung dé xuat nhiém vu [29], bién soan dy théo, 1ay
¥ kién hon 20 co quan, t6 chitc va chuyén gia, to chirc hoi thao, tham tra, tham dinh va
trinh duyét cong b.

3. Két qua va ban luin

3.1. Thuc trang tiéu chudn doi véi vit libu nén polyme trén co sé mang
polypropylen dinh hwéng hai chiéu

Két qua phan tich cho thay, tiéu chuan qudc té ISO 17555:2021 tap trung vao céc chi
tiéu co 1y co ban ctia mang BOPP dang film nhu d6 bén kéo va do gidn dai khi dat, voi
cac gia tri dién hinh: d6 bén kéo tdi thiéu khoang 100 MPa (twong duwong khoang 9 kN/m
d6i v6i mang day 90 um), do gidn dai khi dut t6i da khoang 270% theo phuong doc va
150% theo phuong ngang. Khi a4p dung cho vat lidu in bao an, tiéu chuan nay boc 16 cac
han ché: khong quy dinh do bén 16p phu va kha nang bam dinh myc in; khong d& cap do
on dinh mau va dic tinh quang hoc; khong bao gém dién tré bé mat; chua xem xét do bén
hoa chat va do bén trong diéu kién str dung thuc té.

Céc chi tidu néu trén 1 thiét yéu d6i voi in bao an: do bén 16p phu va bam dinh myc
quyét dinh d6 bén cua cac yéu td bao an; d6 On dinh mau va dic tinh quang hoc bdo dam
kha nang nhan biét, chéng lam gia; dién tro bé mat kiém soat tinh dién khi in tdc do cao;
d6 bén hoa chat phan anh kha ning chiu tac nhan khi luu thong. Do tiéu chuan qudc té
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ISO 17555:2021 chi phan anh dic tinh mang nén ban dau, cAn mot tiéu chuan riéng bao
quat vat li¢u da dugc churc nang hoa.

3.2. Bé tiéu chuin quéc gia TCVN 13986:2024

Tiéu ban k¥ thuat tiéu chuan qudc gia TCVN/TC6/SC1 di xdy dung bo TCVN
13986:2024 gdém hai phan dugc lién két chit ché: TCVN 13986-1:2024 - Yéu cau ky thudt
[30] va TCVN 13986-2:2024 - Phuong phap thwr [31].

TCVN 13986-1:2024 quy dinh 20 chi ti€éu thudoc ba nhom. Viéc chon 20 chi tiéu
nham phan anh dy du chudi dic tinh ciia vat liéu nén nhidu 16p - tir d6 bén 161 nén, dic
tinh bé mat - quang hoc dén d6 bén hé 16p phu chirc niang; myc dich va phuong phap thir

cua tung chi ti€u trinh bay trong bang 1.

Bang 1. Hé thong 20 chi tiéu ciia TCVN 13986-1:2024, muc dich va phwong phap

thir/thiét bi.
TT Chi tiéu Pon vi Muc dich chinh Phuong phap thi/ thiét bi Thiét bi
Nhom 1: Chi tiéu co ly
1 Do bén kéo kN/m Chiu lyc kéo cianén  ASTM D882-18 [9] May kéo Instron
2 le;?t gidn daikhi Do déo, bién dang  ASTM D882-18 [9] May kéo Instron
AT A s £ s TCVN 12483-2:2018 [10], , ,
3 Do bén xé mN Chong xé rach TAPPIT 414 [11] May do xé
D6 bén gip 5 5. ) TCVN 1866:2007 [12], , .
4 (1an gép kép) lan Tuoi tho Iuu thong TAPPI T 423 [13] May MIT Folding
s Dobenuon(do Tuong thich méy TAPPI T 556 [14] May do d¢ ctng
cung) kiém dém
Bién dang do
6 nhiét (100°C, % On dinh nhiét ASTM D1204-25 [15] Tu sdy
30 phut)
Do dinh tai nép A A
7 ody (tach 16p) Lién ket cac 16p ASTM D882-18 [9] May kéo Instron
Nhém 2: Chi tiéu bé mdt va quang hoc
. Yéu cau co ban gidy  TCVN 1270:2017 [16], A A s
2
8 Pinh luong g/m . TAPPI T 410 [17] Can dién tr
A s A A Ls . TCVN 10101:2013 [18], ) .
9 bo day pm Yéu cau kich thude TAPPI T 411 [19] Thudc do day
. A, TCVN 6728:2010 [20], . A
0,
10 Do duc % Truyén sang TAPPI T 425 [21] May do d0¢ duc
Stre cang thim .z A e TCVN 12486:2018 [22], ,
11 w6t mN/m Tiep nhan, gitt myc 1SO 8296:2003 [23] But Dyne
12 Piéntrobé mat Q/sq Kiém so4t tinh dién éi]TM D257-14(2021)el May do dién tro
D¢ gian sau khi On dinh kich thuéc Thude do da hiéu
13 . mm . - z
in in chuan
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Nhém 3: Chi tiéu dp bén 16p phii va tinh ning chirc ning

Do bén chiu 1 . ASTM F2252/F2252M-25
14 bang dinh Do bam 16p myc pha [25] Bang dinh Scotch 500
15 Do bénvonhiu lin Bfen 16p phu khi vo i Thiet bi IGT
gap Crumpler
16  Dobénchaxat lan Chéng mai mon ASTM D5264-98(2019) May Taber

[26], TAPPI T 476 [27]

NaOH, chit t?iy rua,

17 D(_)A’ben hoa i Chiu tac nhan hoa 1SO 2836:2021 [8] HCl,

chat hoc

perchloroethylene

D¢ 6n dinh ... ISO/CIE 11664-4:2019 . .
18 mau (AE) On dinh mau hién thi (28] May do mau
19 Do phat quang - Chéng lam gia r?lian sat du6i UV 250-380 bén UV
20  Tinh bit myuc - Tuo;ng thich cong Kiém tra truc quan -

nghé in

So véi tiéu chuan doanh nghi¢p cho vat li¢u thuong mai Guardian®, TCVN 13986-
1:2024 14 tiéu chuan quéc gia duy nhat hién c6 quy dinh cac chi tiéu 16p phi va chirc nang,
dong thoi thiét 1ap mirc yéu cau cao hon & mot s6 chi tidu quan trong (bang 2): d6 bén gap
>15.000 1an (so v6i >10.000 1an), do duc >80% (so v6i >78%) va do 6n dinh mau AE<2
(so v&i <2,5). Can luu ¥ rang tiéu chuan qudc té ISO 17555:2021 khong quy dinh céc chi
tiéu nay, do do6 viéc so sanh muc ngudng dugc thuc hién véi ti€u chuan Guardian® va
TCCS 01:2022/QT ma khong phai voi ISO 17555:2021.

Bang 2. So sanh pham vi va mirc yéu ciu giira ISO 17555:2021, tiéu chuin
Guardian® va TCVN 13986-1:2024.

- Tiéu chuin  TCVN 13986- A s
Chi tiéu ISO 17555:2021 Guardian® 1:2024 Nhéan xét
‘ >100 MPa (~9 kN/m d6i TCVN tham khéao
Do bén kéo v6i mang BOPP day ~120 MPa >9 kN/m (~100 ISO va bo sung yéu
(CD&MD) khoang 90 um theo ASTM — MPa) cau theo thuc tién st
D882%) dung

Do gian dai khi dat  MD <270%; CD <150% - C6 quy dinh lli(é)olam 00 56 tham

N N . N N TCVN cao hon 50%
Do bén gap Khong quy dinh >10.000 lan >15.000 lan s0 v6i Guardian®
b6 duc Khoéng quy dinh >78 % >80% TCVN chat ché hon
ZQE‘)’“ dinhmau 50 quy dinh <25 < TCVN chit ché hon
Stc cang thim w6t~ Khéng quy dinh >42 mN/m >42 mN/m Tuong duong
Dién tro bé mit Khoéng quy dinh <I1x10" Q/sq <1x10'" Q/sq Tuong duong
Do bén 16p ph, . : \ . . . 2 .
bang dinh, hoa chit Khong quy dinh Cé quy dinh Cé6 quy dinh B6 sung so voi ISO
Do phat quang Khong quy dinh Co quy dinh Co quy dinh Péc thu in bao an
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2:1SO 17555:2021 va tiéu chudn Guardian® quy dinh dd bén kéo theo don vi &rng sudt (MPa),
trong khi TCVN 13986-1:2024 quy dinh theo lwc kéo trén don vi chiéu rong (kN/m) phu hop véi
ASTM D882. Theo ASTM D882, d&i v&i mang mdng cé chiéu day nhd hodc khod xac dinh chinh xéc
tiét dién ngang, dod bén kéo co thé duoc biéu thi theo luc kéo trén don vi chiéu rong. Trong bang
nay, gia tri khoang 9 kN/m dugc néu dé thuan tién d6i chi€u véi 100 MPa cha ISO 17555:2021
ddi v&i mang BOPP c6 chiéu day danh nghia khodng 90 um; gia tri nay chi cé y nghia tham khao
va khéng phai 1a phép chuyén déi don vi ap dung chung.

TCVN 13986-2:2024 vé phuong phap thtr duoc x4y dung dwa trén ba nguyén téc:
(1) hai hoa véi céc tiéu chuan qudc té, tiéu chuan nudc ngoai (tham khao va vién din chon
loc ISO, ASTM, TAPPI); (2) tinh dic thu véi cac phép thir riéng cho vat lidu nhiéu 16p
(nhu d6 bén vo nhau, d6 bén hoa chat co quy dinh cu thé vé tac nhan, thoi gian, nhiét dJ);
va (3) tinh dong bo khi mdi chi tiéu k¥ thuat tai TCVN 13986-1:2024 duoc lién két truc
tiép voi mot phuong phap thir tai TCVN 13986-2:2024.

3.3. Két qua thir nghiém va danh gid sw phit hop

Két qua thir nghiém lién phong cuia vat liéu PolySecure®, thyc hién theo cac phuong
phép thtr quy dinh trong TCVN 13986-2:2024, dugc trinh bay trong bang 3. Theo do, vat
lidu dap ing day du cac yéu cau ki thuat quy dinh tai TCVN 13986-1:2024 dbi véi ca ba
nhom chi tiéu.

Trong tong s6 20 chi tiéu k¥ thuat quy dinh tai TCVN 13986-1:2024 (bang 1), nghién
ctru lua chon 13 chi tiéu dai dién dé thuc hién so sanh két qua thtr nghi¢ém lién phong (bang
3). Viéc lya chon dya trén muc dg dai dién cho cac tinh chit co 1y, bé mat va do bén 16p
phu cia vat lidu, dong thdi dam bao tinh kha thi khi trién khai tai cac phong thir nghiém.
Bing 3. Két qua thir nghi¢m lién phong déi véi 13 chi tidu dai di¢n cia vat ligu
PolySecure® theo TCVN 13986-1:2024.

o . Yéuciu TCVN Két qua o . L
Chi tiéu DPon vi Phwong phap thir  Phong thir nghiém
13986-1:2024 PolySecure®
TAPPI/ANSI T 410  Vién C6 hié
binh lugng g/m? 82,5+6% 86,6 /ANS fn C‘ong 18 1¢Ap
om-23 [17] Giay va Xenluylo
TAPPI/ANSI T 411  Vién Hoéa hoc
Do da 91,2479 90,0 : o
o day Hm 2ETY : [19] VAST
Do bén ké 11,2
obenkéo i m 9 ASTM D882-18 [9] QUATEST |
MD (124,6 MPa*)
Do bén ké 23,3
obenkéo o m 9 ASTM D882-18 [9] QUATEST |
CD (259,8 MPa*)
L . Vién Co hié
Pobéngp  lan >15.000 40.000 TAPPIT423[13] " on Congnehiép
Giay va Xenluylo
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TCVN 12483-2:2018 Trung tam Po luong
mN Dat yéu cau 43,3/25.4 [10], TAPPI T 414  va Kiém tra chét
[11] luong Q&T

Do bén xé
(MD/CD)

. Trung tdm Po luon,
Stic cang tham g 8

5t mN/m >42 42 ISO 8296:2003 [23]  va Kiém tra chat
luong Q&T
TCVN 67282010 .0 (o o
bo duc % >80 84,4 [20], TAPPI/ANSIT _; . sne ;p
Giay va Xenluyl6
425 [21]
Pién trér bé ASTM D257 Trung tam Bo luong
1 - 3 ’
j Q/sq <1x10'0 =10%3 Q/sq va Kiém tra chat
mat 14(2021)el [24]
luwong Q&T
Dc? 6n dinh ) - 1.37-1.40 ISO/CIE 11664- Vién Hoa hoc,
mau (AE) 4:2019 [28] VAST
. ASTM
Do bén chi Khong bong 16 Vién Hoa h
o ben et ong bong 0P gyt F2252/F2250M-25 o BOa e
bang dinh phu VAST
[25]
Dé; bén hoa i Kh?ng hong 16p Pat 1SO 2836:2021 [8] Vién Hoéa hoc,
chat phu VAST
Bién dang do
' ASTM D1204-25  Vién Hoéa h
nhigt % <4/<2 0,28/1,22 fen Hoa hoc,
[15] VAST
(MD/CD)

*: Gia tri MPa chi dwoc néu dé déi chiéu vai ISO 17555:2021. Theo ASTM D882, d&i vdi mang
mong cd chiéu day nhé hodc khi khé xac dinh chinh xac tiét dién ngang, d6 bén kéo c6 thé dugc
biéu thj theo luc kéo trén don vi chiéu rong (kN/m). Cac gid tri MPa trong bai bdo dugc quy doi
tham khdao déi véi mang BOPP cé chiéu day danh nghia khoang 90 um va khéng phai la phép
chuyén déi don vi truc tiép.

Vit liéu vuot yéu cu & nhiéu chi tiéu, tao du dia an toan rd rét (hinh 2): do bén gép
~40.000 1an (gap 2,7 1an ngudng), d6 bén kéo ngang 23,3 kN/m (~2,6 1an) va AE 1,37-
1,40 (ngudng <2). Pién trd bé mat khoang 1083 Q/sq, thap hon nhiéu ngudng gidi han,
cho thdy kha nang kiém soét tinh dién t6t. Du dia ndy phan anh tinh kha thi khi 4p dung
tiéu chuan trong thuc té.
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3.0 4

2,67 2,59

Ty I& so vGi ngudng yéu cau (1an)

B0 bén gdp D0 bén keo CD Da bén keo MD B0 duc Sifc cang tham uot 0 6n dinh mau
(40.000/15.000 (1an)) (23,3/9 (kN/m)) (11,2/9 (kN/m)) (B4,4/80 (%)) (42/42 (mN/mj}) (1,37-1,40 (=2))

Hinh 2. Mitrc dap ng ciia PolySecure® so véi ngudng yéu ciu ciia TCVN 13986-
1:2024 & mot sb chi tiéu chinh.

3.4. Ap dung thuec té tai Cong ty TNHH Cong nghé cao Polymer Q& T

Trude khi c6 TCVN 13986:2024, viéc kiém soat chat lwong chil yéu dya trén thong
sd nha cung cap nude ngoai va TCCS ndi bd (TCCS 01:2022/QT), thiéu co sé phap 1y -
ky thuat théng nhat dé nghiém thu, doi chtirng. Sau khi B Khoa hoc va Cong nghé ban
hanh quyét dinh cong b tiéu chuan TCVN 13986:2024 vao thang 4/2024, doanh nghiép
ding TCVN 13986:2024 1am cin ci chinh thirc dé kiém soat qué trinh va nghiém thu san
pham.

Cong ty da xay dung va ap dung hé thong quan 1y vé chat luong theo ISO 9001:2015,
vé moi truong theo ISO 14001:2015, vé an toan va siic khoe nghé nghiép theo ISO
45001:2018 va vé an toan thong tin theo ISO/IEC 27001:2022; phong thir nghiém cua
Cong ty dugc cong nhan ISO/IEC 17025:2017 (VILAS 1560) [32] nham kiém soét chat
lugng san pham trong toan bo qua trinh san xuét.

Vit liéu san xuat trong nude da duoc dung cho khoang 1,85 ty hinh tién, dap ung
day du yéu cau ciia TCVN 13986-1:2024 va dat mirc twong duong hoidc cao hon vt liéu
nhap khau & mot sb chi tiéu [33]. Chi phi tiét kiém uéc tinh khoang 100 ty dong giai doan
2024-2025 (~20% so voi nhap khéu) dat dugc nho chu dong ndi dia hoa, trong d6 TCVN
13986:2024 1a co s& ki thuat dé kiém soét chat lugng 6n dinh va nghiém thu thay vat liéu
nhap khau.

Nhu vay, viéc xay dung va ap dung TCVN 13986:2024 da kh'fmg dinh vai tro cua
tiéu chuan d6i voi hoat dong nghién ciru & phat trién, san xuat, kinh doanh va tng dung
ctia Cong ty TNHH Cong nghé cao Polymer Q&T, gitip Cong ty ¢6 budc phat trién manh
m& va bén viing trong thoi gian qua.
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4. Két luén

B6 TCVN 13986:2024 vé6i cu trac hai phan (TCVN 13986-1:2024 va TCVN 13986-
2:2024) da dugc xay dung c6 co s& khoa hoc, hai hoa véi tieu chuan quéc té, tiéu chuén
nudc ngoai va dap tmg dic thi vat liéu nén nhiéu 16p dung trong in bao an. Két qua thir
nghiém lién phong va thyc tién 4p dung tai Cong ty Q&T cho thiy, vat liéu PolySecure®
dap ung day du yéu cdu véi du dia an toan dang ké, duogc dung cho khoang 1,85 ty hinh
tién va gop phan tiét kiém khoang 100 ty dong giai doan 2024-2025, tao co s cho tu chi
cong nghé vat liéu bao an trong nudc.

Trong thoi gian tdi, nhom nghién ciru dé xuat tiép tuc: (i) bo sung cac phép thir ldo
hoa gia téc va do bén thoi tiét nham danh gia tudi tho luu thong dai han; (ii) nghién ctru
huéng dan k¥ thuat vé diéu kién nhiét do, do am khi luu kho, bao quan mang trude khi
dua vao day chuyén in; va (iii) tich hop b chi tiéu vao hé théng kiém soat chit lwong tir
dong bang thi gidc may tinh trén day chuyén san xuat.
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