TCVN TIEU CHUAN QUOC GIA

TCVN 14307-1:2025
ISO/ASTM 52903-1:2020

Xuét ban lan 1

SAN XUAT BOI BAP - SAN XUAT BOI DAP DU'A TREN
PHUONG PHAP EP BUN VAT LIEU NHUA - PHAN 1:
NGUYEN LIEU PAU VAO

Additive manufacturing — Material extrusion-based additive manufacturing of plastic
materials — Part 1: Feedstock materials

HA NOI - 2025



TCVN 14307-1:2025

L& ndi dau
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San xuat bdi dap — San xuat boi dap dwa trén phwong phap ép dun
vit liéu nhwa — Phan 1: Nguyén liéu dau vao

Additive manufacturing — Material extrusion-based additive manufacturing of plastic materials -
Part 1: Feedstock materials

1 Pham vi ap dung

Tiéu chun nay mo ta phwong phép xac dinh céc yéu chu dbi véi vat liéu nhya dwoc sir dung trong céc
qué trinh san xuét bdi d4p (AM) dya trén phurong phép ép dun. Céc vat lidu bao gdm nhya khéng pha
tron, nhwa 6 pha tron va nhya gia cwdng, phit hop dé san xuét cac chi tiét. Nhizng vat liéu nay ciing c6
thé chira cac phu gia déc biét (vi du: chét chéng chay, chat én dinh, ...). Céc qua trinh bao gdm tat ca
c4c qua trinh san xuét bdi ddp dya trén phrong phép ép dun vat ligu.

Tiéu chuan nay ap dung cho cac nha san xuét nguyén ligu, nha cung cép nguyén liéu, cac chi tiét nhya
hoc bét ky sw két hop nao ciia ba déi twong ndy siv dung phuong phdp san xuét bdi dép dya trén ép
dan vat liéu.

CHU THICH: Trong mét s8 trwémng hop, nha san xuét nguyén liéu ciing c6 thé 1a nha cung cap nguyén ligu. Trong
cac trwding hop khéc, nha san xuét cb thé cung cip nguyén ligu (vi du: hat nhyra) cho nha cung cép nguyén lidu
(vi dy: chuyén ddi hat nhira thanh sgi nhyra).

Tiéu chuan nay khdng ¢ muc dich giai quyét tht ca cac mdi quan ngai v& an toan, néu c6, fién quan dén
viéc st dung tiéu chuén nay. Trach nhiém clia ngudi st dung tiéu chudn nay 14 thiét 1ap cac thire hanh

an toan, strc khde va mdi trixdng thich hep va xac dinh tinh kha thi clia cac gi¢i han quy dinh truéc khi
str dung.

2 Tai lidu vién dn

CAc tai lidu vién din sau rat can thiét cho ap dung tiéu chuan nay. D&i véi céc tai ligu vién dan cb ghi
nam cdng bé thi chi 4p dung phién ban da néu. Déi véi cac tai liéu vién dén khdng ghi ndm cdng bé thi
4p dung phién ban méi nhat, bao gdm ca céc sira ddi, néu cd.

TCVN 14305 (ISO/ASTM 52900), San xuét bdi ddp — Nguyén téc chung — Co s& va tir viung
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3 Thuéat ngir va dinh nghia

Tiéu chudn nay s& dung cac thuat ngl va dinh nghia néu trong TCVN 14305 (ISO/ASTM 52900) va cac
thuat nglr va dinh nghia sau:

3.4

Soi nhwa (filament)

Nguyén liéu dau vao dwoc dic trwng bdi d6 dai rat 16n so véi mat cat ngang ddng déu ctia né.

3.2

Hat nhwa (pellets)

Khéi lwgng nhé ctia nguyén liéu dau vao duoc tao hinh sdn, c6 kich thudc twong déi ddng nhét trong
mdi 16.

CHU THICH 1: Hat nhya c6 kich thwée nhé hon déi khi dwgrc goi 1 hat siéu nhd (micro-pellets).

4 Nguyeén liéu
4.1 Phan loai nguyén liéu

Tiéu chuén nay nham tao didu kién giao tiép gitra cac nha san xuét, cac nha cung cip nguyén ligu va
ngwdi mua. Céc thudc tinh cn thiét cla nguyén liéu dau vao va cac phuong phép thl nghiém phai cé
trong don dat hang. Phan loai cac loai nguyén liéu nhua, thanh phan va phuong phép thir nghiém cé
thé duoc tim thay trong cAc tai liéu phan loai cia ASTM va ISO.

C& nguyén liéu dau vao va chi tiét thir nghiém cudi ciing déu c6 thé dwoc tham chiéu bdi hé théng phan
loai vat liéu thich hop.

Vi du vé tai liéu phan loai tong quéat 1a ASTM D4000 hoic 1SO 1043-1. Nhw dwoce khuyén nghi trong
ASTM D4000 hoac I1SO 1043-1, ngwdi st dung nén tham khao céc tai liéu phan loai vat liéu cu thé néu
cé.

Vi qua trinh clia tiéu chuén nay dwoc goi 1a ép dun (extrusion), chi E sé dwec s dung Jam ma khi can
béi tiéu chuan phan loai. Xem Phy luc A dé biét thém théng tin va vi du.

4.2 Nguyén liéu diu vao dwoc san xuét

4.2.1 Thanh phn, tbc d6 chay nhiét, dc diém nhiét, va cac thude tinh vat Iy phai dat yéu ciu cho qua
trinh san xuét bdi ddp dwa trén dun vat liéu nhrr dwoc xéc dinh bdi nha cung cép, nha san xuét nhya
hodc nha cung cép nguyén ligu. Cac thude tinh clia nguyén liéu dau vao, bao gdm ca ciia cudn va soi

nhwa, nén dqu xac dinh b&i nha san xuét nguyén lidu dau vao.

4.2.2 Céc dac diém ca cudn va cac dic diém cla sgi nhya, vi du tiét dign va dd dai cla soi nhua trén
cudn, phai tuén theo céc thdng sb ky thuat va dung sai clia nha san xuat may AM. Néu can mot do &m
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téi da yéu cau, cudn phai dwoc ban trong bao bi kin. Ngoai ra, nha san xuét phai cung cap cac diéu kién
bao quan dwoc khuyén nghi.

4,2.3 Néu nguyén liéu dau vao & dang bot hodc hat ¢ yéu ciu mire d dm, ngudi diing AM c6 thé 1am
kho bdt hodc hat theo khuyén nghi clia nha cung cép treéc khi st dung trong méy AM.

4.2.4 D& dam bao tinh nhat quan va chit lvong, cac 16 nguyén lidu phai dwgc cung cap kém theo tai lidu
bao gbm téi thidu: tén nha cung cap nguyén liéu diu vao, ma dinh danh nguyén liéu, sé 16, va ngay san
xuét. D& tao didu kién truy xuat ngudn gbc, vat liéu nguyén liéu dau vao, cudn soi hodc thing chiva phai
c6 mdt ma nhan dang duy nhét.

5 Chirng nhan

Khi ¢6 yéu cau, nha san xuét nguyén liéu phai cung cip cho ngudi mua mét chieng nhan sy phi hop,
trong d6 néu rang mdi 16 da dwoc lay mAu, thir nghiém, va kiém tra theo tiéu chuan nay va da dat cac
yéu cAu. Chirng nhan nay phai bao gdm tét ca céc thudc tinh ma ngudi mua yéu ciu, bao gdm sb 16 va
théng tin khac tir nguyén liéu thd ban dau dwoc sir dung, va nhitng thudc tinh clia nguyén lidu diu vao
cudi ciing (s¢i nhira) dé dwoc st dung trong viéc san xuét mét chi tiét va tiéu chuén dwgc st dung dé
tham chiéu cho phan loai (ASTM D4000 hodc ISO 1043-1).

6 Bao bi va ghi nhan bao bi nguyén liéu

Nguyén lidu phai dwoc déng géi dé cung cép sy bao vé ddy di trong qua trinh xi Iy va van chuyén thong
thwong.

Phai tuan tha 4.2.2 hodc 4.2.3 d& dam bao dd &m, néu do m la mot yéu clu.

M&i thuing hang phai chia s don dit hang clia ngwdi mua va danh sach chi tiét cac phan v6i sé leong
trén danh sach déng gdi do nha san xuét chi tiét cung cap.

7 Dam bao chat lwgng

Néu ngudi mua nguyén lidu, nguyén liéu dAu vao, hosc ¢ hai yéu ciu dir ligu tir cac mau AM tiéu chudn,
c4c mAu nay phai dwoc san xuét va thlr nghiém theo cac quy cach clia ngwdi mua. Trir khi ¢6 quy dinh
khac trong hop déng hodic don dit hang, nha cung cap nguyén liéu, nha san xuét nguyén liéu, hodc ca
hai cho ngwdi mua chiu trach nhiém thirc hién tat ca cac yéu cau kiém tra va thir nghiém duoc chi dinh.
Nha cung cAp ¢ thé si¥ dung co s& clia riéng ho hodc bt ky co s& thich hop ndo khac dé thuc hién
cac yéu ciu san xuat mau, kidm tra va thr nghiém, trir khi ngudi mua cé yéu ciu khéc trong don dit
hang. Nguwdi mua cé quyén thie hién bét ky kiém tra va thir nghiém nao dwoc néu trong ti liéu nay néu
nhiing kiém tra d6 dwoc cho 1a cn thiét d& dam bao rang nguyén liéu phtt hop véi cac yéu cau quy dinh.
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Phu luc A
(quy dinh)
Danh phap chuén ctia vat liéu nhwa nguyén ligu

Danh phap tiéu chudn cho céc polyme cho phép tich hop cac danh muc thudc tinh bd sung nhw dwoc
mb ta trong hé thdng phan loai clia ASTM D4000 va ISO 1043-1, bao gdm méu séc, kha nang chiu chat
16ng, nhiét do néng chay, tinh dan dién, kha nang chay, khéi lwgng riéng, kha nang chiu nhiét, d clrng,
d6 bén kéo, md dun kéo, dd gian dai, kha ning chdng Am hodc kha nang chira m hoac ca hai, 40 bén
udn, kha ning chdng va dap, d bén nén, mét kh3i lvgng do bay hoi va kha nang thdm thau khi, &n dinh
oxy hoa, md dun trwot, d6 md khi truyén qua, mé dun uén, o nhot, kha nang chéng chiu thoi tiét, sy
140 hoa do d§ &m, va nhiét d6 bién dang.

Trong phu luc ndy, vi du v& danh phap thich hgp cho ABS (Acrylonitrile Butadiene Styrene) dwoc cung
cép duéi dang tuén thi 1ISO 19062-1, twong duwrong véi hé théng phan loai cia ASTM D4673. Theo do,
danh phép cé thé dwge mé ta trong téi da n&m khéi nhw sau:

nhan dang nhwa theo ISO 1043-1 va thdng tin lién quan dén thanh phan (Khéi 1)

~ chét don hoic gia cwdng va ham lugng danh nghia (Khdi 2)

- thdng tin v& (ng dung hodc qué trinh, véi ky tw E danh cho phurong phép ép dun (Khéi 3)

—  céc thude tinh (nhiét d6 hoa mém Vicat, chi s dong chay, d6 va dap Charpy, va do bén kéo) (Khdi
4)va

~ théng tin bd sung (Khdi 5)

Vidu

ISO 19062-ABS-1, E, 125-04-16-25

Trong d6:

ISO 19062: Tiéu chuén p dung.

Khéi 1 (ABS): Nhya dwoc nhan dang 13 ABS theo 1SO 1043-1.
Khéi 2 ( , ): Khong c6 thong tin.

Khéi 3 (E): Qua trinh 13 duin vét lidu (extrusion).
Khéi 4 (125-04-16-25);

- 125: Nhiét d6 hoa mém Vicat 13 125°C.

- 04: Chi s6 dong chay 12 4 g/10 min.

- 16: D§ va dap Charpy la 16 kd/m2.

- 25: M6 dun kéo 2 500 MPa, thuéc nhém 25.

Khéi 5 (, ): Khéng c6 théng tin bd sung
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Thw muc tai liéu tham khao

[1] ASTM D148, Test Method for Dielectric Breakdown Voltage and Dielectric Strength of Solid Electrical
Insulating Materials at Commercial Power Frequencies (Phwong phap thir dién dp dénh thling dién moi
va cudng do dién mdi cua vat liéu cach dién rin & tan s dién thwong mai)

[2] ASTM D150, Test Methods for AC Loss Characteristics and Permittivity (Dielectric Constant) of Solid
Electrical Insulation (Phwong phap thir dac tinh tdn that AC va dé cho phép (hdng sé dién mdi) clia vat
ligu cach dién ran)

[3) ASTM D256, Test Methods for Determining the Izod Pendulum Impact Resistance of Plastics (Phwong
phép thir xac dinh kha néng chéng va dap con lac 1zod clia nhya)

[4] ASTM D257, Test Methods for DC Resistance or Conductance of Insulating Materials (Phwong phép
thtr dién tré hodc d dan dién DC cla vat ligu cach dién)

[5] ASTM D638, Test Method for Tensile Properties of Plastics (Phwong phép thir tinh chét kéo clia
nhira)

[6] ASTM D648, Test Method for Deflection Temperature of Plastics Under Flexural Load in the Edgewise
Position (Phuong phép thir nhiét 33 l&ch clia nhwa dwéi tai ubn & v tri canh)

[71 ASTM D696, Test Method for Coefficient of Linear Thermal Expansion of Plastics Between =30 °C
and 30 °C with a Vitreous Silica Dilatometer (Phwong phap thir hé s6 gidn n& nhiét tuyén tinh clia nhia
tlr =30 °C @én 30 °C bang may do dd gian nd silica dang thly tinh)

[8] ASTM D785, Test Method for Rockwell Hardness of Plastics and Electrical Insulating Materials
(Phwong phap thtr dd cirng Rockwell clia nhypa va vat liéu cach dién)

[9] ASTM D790, Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials (Phwong phép thir tinh chat uén clia nhwa khong gia cwéng va gia cuéng
va vét liéu cach dién)

[10] ASTM D1238, Test Method for Melt Flow Rates of Thermoplastics by Extrusion Plastometer (Phuong
phép thir tbc d6 chay clia nhyra nhiét déo bang may do dd déo dun)

[11] ASTM D1525, Test Method for Vicat Softening Temperature of Plastics (Phwong phép thl nhiét 4o
lam mém Vicat clia nhua)

[12] ASTM D1895, Test Methods for Apparent Density, Bulk Factor, and Pourability of Plastic Materials
(Phuong phép thir mat d6 biéu kién, hé s6 khdi va kha ning rét clia vat lidu nhua)

[13] ASTM D1921, Test Methods for Particle Size (Sieve Analysis) of Plastic Materials (Phuong phéap
thir kich thwée hat (phan tich sang) cGa vat liéu nhya)

[14] ASTM D3935, Classification System and Basis for Specification for Polycarbonate (PC) Unfilled and

Reinforced Material (Hé& théng phan loai va co s& dé chi dinh vat liéu Polycarbonate (PC) khdng chira
day va gia cudng)
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[15] ASTM D4000, Classification System for Specifying Plastic Materials (Hé théng phan loai dé chi dinh
vat liéu nhya)

[16] ASTM D4673, Classification System and Basis for Specification for Acrylonitrile-Butadiene-
Styrene(ABS) Plastics and Alloys Molding and Extrusion Materials (Hé théng phan loai va co s& dé chi
dinh nhwa va hop kim Acrylonitrile-Butadiene-Styrene (ABS) Bic va Vét liéu dan)

[17] ASTM D5205, Classification System and Basis for Specification for Polyetherimide (PEI) Materials
(Hé thdng phan loai va co s cho thong sé ky thuét cho vat liéu polyetherimide (PEI))

(18] ASTM E11, Specification for Woven Wire Test Sieve Cloth and Test Sieves (Thong s6 k¥ thuat cho
véi sang thir nghiém bang lwdi dét va sang thir nghiém)-

[19].ASTM E831, Test Method for Linear Thermal Expansion of Solid Materials by Thermomechanical
Analysis (Phwong phap thir gian nd nhiét tuyén tinh clia vat liéu rdn bang phan tich nhiét co hoc)

[20] ISO 62, Plastics — Determination of water absorption (Nhwa — Xac dinh kha niing hép thy nwérc)
[21]1SO 75-2, Plastics ~ Determination of temperature of deflection under load — Part 2: Plastics and
ebonite (Nhia — Xac dinh nhiét o bién dang dudi tai — Phan 2: Nhua va ebonit)

[22] 1SO 178, Plastics — Determination of flexural properties (Nhwra ~ Xéc dinh cac déc tinh udn)

[23] 1ISO 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact
test (Nha — X4c dinh cac dac tinh va dap Charpy — Phén 1: Thir nghiém va dap khdng c6 dung cu)

[24]1SO 179-2, Plastics — Determination of Charpy impact properties — Part 2: Instrumented impact test
(Nhwa — X4c dinh cac d3c tinh va dap Charpy — Phan 2: Thir nghiém va dap c6 dung cy)

[25] ISO 3086, Plastics ~ Thermoplastic materials — Determination of Vicat softening temperature (VST)
(Nhya — Vat liéu nhiét déo — X4c dinh nhiét d6 lam mém Vicat (VST))

[26] ISO 527-1, Plastics — Determination of tensile properties — Part 1: General principles (Nhiwra — Xac
dinh tinh chét kéo — Phan 1: Nguyén tic chung)

[27] 1SO 11331, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow rate
(MVR) of thermoplastics — Part 1: Standard method (Nhia — X4c dinh lvu lwgng khéi lrgng néng chay
(MFR) va lru luong thé tich néng chdy (MVR) clia nhira nhiét déo — Phan 1: Phuong phép tiéu chudn)

[28] 1SO 6186, Plastics — Determination of pourability (Nhya — Xéac dinh kha néng rot)

[29}1SO 8130-1, Coating powders ~ Part 1: Determination of particle size distribution by sieving (B6t phli
- Phan 1: Xac dinh phan b6 kich thwéc hat bang cach sang)

[30] TCVN ISO 9001, Hé thdng quén ly chat lwong — Céc yéu cau

[31] 1ISO 11359-2, Plastics — Thermomechanical analysis (TMA) ~ Part 2: Determination of coefficient of
linear thermal expansion and glass transition temperature (Nhya — Phan tich nhiét co hoc (TMA) — Phan
2: Xac dinh hé sb gian n& nhiét tuyén tinh va nhiét o chuyén thly tinh)

[32) TCVN 1SO 13485, Thiét bj y té — Hé théng quén Iy chét luong — Yéu céu déi véi céc muc dich ché
dinh
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[33] ISO 1043-1, Plastics ~Symbols and abbreviated terms —Part 1: Basic polymers and their special
characteristics (Nhwa — Ky hiéu va thuat ngi viét tat — Phdn 1: Polyme co ban va céc déc tinh dac biét
cda chung)

[34]1SO 2580-1, Plastics — Acrylonitrile-butadiene-styrene (ABS) moulding and extrusion materials — Part
1: Designation system and basis for specifications (Nhwa — V&t liéu dic va dun Acrylonitrile-butadiene-
styrene (ABS) — Phan 1: Hé théng ky hiéu va co s& cho cac thdng sb ky thuat)

[35] ISO 7391-1, Plastics — Polycarbonate (PC) moulding and extrusion materials — Part 1. Designation
system and basis for specifications (Nhwa — Vét liéu dtc va dun Polycarbonate (PC) — Phén 1: Hé théng
ky hiéu va co s& cho c4c thong sb ky thuat)

[36] ISO 18062-1, Plastics — Acrylonitrile-butadiene-styrene (ABS) moulding and extrusion materials —
Part 1: Designation system and basis for specifications (Nhya — Vét liéu dic va dun Acrylonitrile-
butadiene-styrene (ABS) — Phan 1: Hg thdng ky hiéu va co s& cho céc théng sb ky thuat)

[3711S0O 21305-1, Plastics — Polycarbonate (PC) moulding and extrusion materials — Part 1: Designation
system and basis for specification (Nhya ~ VAt liéu ddc va dun Polycarbonate (PC) - Phan 1: Hé théng
ky higu va co s& cho céc thdng sb ki thuat)
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