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TIEU CHUAN QUOC GIA TCVN 14310-1:2025

San xuit bdi dip vat lidu polyme ~ Cac nguyén tic chét lwgng ~
Phin 1: Nguyén tic chung va chuan bj mau thir cho qua trinh PBF-
LB

Additive manufacturing of polymers — Qualification principles — Part 1: General principles and
preparation of test specimens for PBF-LB

1 Pham vi ap dung

Tiéu chudn nay quy dinh cac nguyén tic chung can tuén theo khi chun bj cac mau thir bing nguyén
lidu nhira nhiét déo thong qua cdng nghé san xuét bdi dép giwdng bdt bang laze (PBF-LB/P), thudng
duoc biét dén véi tén goi Ia thidu két bing laze. Qua trinh PBF-LB/P dwoc slr dung dé in cac méu thir
theo tirng 16p, trong d6 nang lwgng nhiét chon loc 1am ndng chay cac viing trong givdng bét. Tidu chudn
nay cung cap co s& dé thiét lap cac didu kién thidu két c6 thé 13p lai va bdo cdo dwgc. Muc dich clia né
Ia thiic dAy tinh ddng nhét trong viéc md ta céc théng sb qué trinh chinh, huéng sdn xuét cho qu4 trinh
thiéu két va ciing dé thiét 1ap thirc hanh thdng nhét trong viéc bdo céo cac didu kién thigu két.

Tigu chun nay khdng quy dinh quy trinh thir nghiém.

2 Tailiéu vién din

Cac tai lidu vién din sau rat cin thiét cho 4p dung tiéu chudn nay. Di vdi cac tai liéu vién dan c6 ghi
nim cdng bé thi chi 4p dung phién ban da néu. B6i véi c4c tai lidu vién din khong ghi ndm cong b thi
p dung phién ban méi nhét, bao gdm ca céc stra ddi, néu cd.

TCVN 11609 (ISO 3167), Chét déo — Mau thir da myuc dich
ISO 20753, Plastics — Test specimens (Chét déo — M&u thi¥)
TCVN 14305 (ISO/ASTM 52900), Sén xuét bdi dép — Nguyén téc chung — Co s6 va tir vung

ISO/ASTM 52921, Standard terminology for additive manufacturing — Coordinate systems and test
methodologies (Thudt ngir tiéu chuén cho sén xuét bbi ddp — Hé toa d6 va phuong phép kiém tra)

ISO/ASTM 52925, Additive manufacturing of polymers — Feedstock materials — Qualification of materials
for laser-based powder bed fusion of parts (San xuét béi ddp polyme — Nguyén liéu dédu vao - Chimg
nhén nguyén liéu cho qué trinh béi dp girong bot bang laze)
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3 Thuét ngir va dinh nghia

Tiéu chudn nay st dung c4c thut ngir va dinh nghia néu trong TCVN 14305 (ISO/ASTM 52900) va cac
thuéat nglr va djnh nghia sau:

31

Bwdc séng laze (laser wavelength)

Bwdrc séng tai cieorng d6 dinh cla tia laze

CHU THICH 1: Buéc song laze dwoc biéu thj bing nanomet.
3.2

Cong suat laze (laser power)

Cong suét cla tia laze tai mbi quéa trinh van hanh xac dinh.
CHU THICH 1: Cang suét laze dugc biéu thj bing watt.

CHU THICH 2: Céng suét laze c6 thé khac nhau khi tao ra dwong vién (outline) clia mau thiv va khi quét chi tiét.
3.3

Ché do laze (laser mode)

Tham s6 chi ra loai séng dirng dién tiv khac nhau dugc san xuét trong budng laze dang dwoc st dung
trong trng dung cu thé.

34

Bén kinh chum laze (beam radius)

Ban kinh clia chum laze tai diém twong tac véi givdmg bét.

CHU THICH 1: Ban kinh chiim duwoc biéu thj bing micron.

35

Téc dd quét (scan speed)

Téc db di chuyén clia didm tiéu c clia tia laze trén b mit céc chi tiét dwoc in,
CHU THICH 1: Téc dd quét dugc bidu thj bdng milimét trén giay.

CHU THICH 2: Mgt thuat ngi¥ ddng nghia Ia téc d§ cham.

CHU THICH 3: Téc dd quét c6 thé khac nhau khi tao ra dwdng vién (outline) cia mau thir va khi quét chi tiét.
36

Nhiét do gia nhiét trweéc (preheating temperature)

Nhiét & ma budng in dwoc lam ndng truée khi bat dau chu ky in.

CHU THICH 1: Nhiét do gia nhiét trwéc dwoe bidu thj bang do Celsius.
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3.7

Thei gian gia nhiét trerdc (preheating time)

Thoi gian can thiét dé 16p bot dat dén nhiét d6 gia nhiét trudc (3.6).
CHU THICH 1: Thi gian gia nhiét treéc durge bidu thj bang phut.

CHU THICH 2: Do cén phai c6 nhiét d n dinh trén toan bd budng in, thoi gian gia nhiét treére cb thé kha lau,
thwéng 1a hon 30 min. :

3.8

Bwirng vién (contour)

Budng ma tia laze di theo khi tao ra dwdng vidn clia méi i6p.

3.9

Quét (hatching)

Céc duong laze song song gan nhau dwgc sir dyung @& 1am néng chay vat liéu chinh trong méi 16p.
3.10

Nhiét do lam nguéi (cool-down temperature)

Nhiét d ctia giwong bét khi céc chi tiét dwoc lay ra khdi givdng bot.

CHU THICH 1: Nhiét d 1am ngudi duoc do tai trung tam bé mét clia gitrdmg bét.

4 Chuan bi mau thir
4.4 Tong quan

Chuén bi mAu thir d& thu thap di liéu nhdm muc dich so sanh véi d liéu thu dwgc tir cac mau thir PBF-
LB/P khéc, cling nhu dé st dyng trong trrdmg hop tranh chép, phai tuan theo cac digu khoan tir 4.2 dén
4.5. Cac didu kién cy thé can thiét dé chuan bi mau thlr mét cach 13ip lai va cung cap két qua cé thé so
sénh khac nhau tity thudc vao tirng loai nguyén liéu st dung. Nhitng didu kién nay phai dwoc thda thuan
gilra céc bén lién quan.

4.2 Kich thwée cia mau thiv

Kich thuéc mau thir phai tuain theo TCVN 11609 (ISO 3167) hodc ISO 20753. Néu dwoc thda thun gitra
khach hang va nha cung cip, theo TCVN 11609 (ISO 3167) hodc ISO 20753, ¢6 thé sir dung mau thir
ty 1& nhd hon (chidu dai ngén hon), vi du nhw trong cac tredng hgp mau dwoc san xuét theo hwéng Z
(xem ISO/ASTM 52921) hoc khi lwgng nguyén liéu mau cé sb lwong nhé.

4.3 Piéu kién va chuan bj nguyén liéu



TCVN 14310-1:2025

Truéce khi x Iy, 16 bot clia nguyén liéu nhiét déo phai dwoc diéu chinh theo yéu ciu clia tiéu chuén
nguyén lidu lin quan, hodc theo khuyén nghj clia nha san xuét néu khong c6 tiéu chuan nao quy dinh
vén @& nay.

P& tranh sy ngung tu do Am trén nguyén ligu, tranh vigc tiép xtic véi mdi tredg trong khi nguyén ligu
dang & nhiét 3o thap hon nhiét d6 clia thiét bi san xuét bdi dp givdng bét.

Trong trwdng hop st dung hdn hop bét nguyén sinh va bt da st dung, ty 18 bdt nguyén sinh so véi bt
tai s dung phai dwoc xac dinh truéc qua cac nghién ctru vé bdt dé xéac dinh sb vong 1p t6i da clia bot
da str dung. Lich st 16 bot phai duoc ghi chép cho mdi bd méu thir theo tigu chuén ISO/ASTM 52925,
s6 1n tai s& dung, phan khéi lugng clia hdn hgp v&i nguyén liéu nguyén sinh.

4.4 San xuat miu thir
4.4.1 Cai dat may

Tép dir lidu (AMF, STL, ...) chira hinh hoc clia m8u sé duoc st dung @& xéc dinh 19 trinh in. S6 lvgng
méu thir in trong mdt lan chay nén cao di d& cho phép phan tich théng ké& hop Iy nhung van giéng véi
mét d in thue té thwdng diing trong qua trinh da cho. Vi du, néu 15 mAu thir c6 thé vira viin trong budng
in, hay thiét ké hinh hoc 1&p bdt dé& ¢ 5 mau thir trén méi mirc va I3p lai trén mdi 3 mie. Viéc chuén b
méu thi cing véi cac chi tiét khac cho muc dich khac chi duge phép khi kiém tra &nh hudng ciia cac
chi tiét khac d6i véi mAu thir. Cai d4t may theo cac diéu kién dugc quy dinh trong tiéu chudn nguyén liéu
lién quan hoc theo thda thuan gitra cic bén lién quan néu khdng c tiéu chudn quy dinh van d& nay.

Trwde khi bét dau chu ky in, budng in phai dwoc 1am néng trwdc trong gidi han cho phép dén nhiét do
hoat déng Iy twdng d& dam bao nhiét dé &n dinh trén toan bd budng.

C6 thé st dung bét ky dinh huéng vudng géc ndo dugc @& cap trong ISO/ASTM 52921, nhung trong
trwdng hop cb tranh chap, dinh hudng méu thir sé 1a "XYZ" theo ISO/ASTM 52921.

Cac tham s6 hoat dong nhw loai quét, khodng cach gitra cac dudng quét, dd 1éch dudng vién phai dwgc
béo c4o. Ddng thdi, ban kinh chim tia laze, cong suét laze va téc do quét cho quét va dudng vién ciing
phai dwoc béo céo.

4.4.2 X{r ly méu thie

P& cho muc dich danh gia chét lwgng, qué trinh chuén bi mAu thi phai dwoc thie hién trong mét 1n in
duy nhét. Viéc ding chu ky in va kh&i ddng lai sau d6 1a khéng dwoc phép. Trong trwdng hop c6 sy gian
doan trong qua trinh, tht ca cac mAu thir trong budng phai bj loai bd va khdng dwgc st dung cho bt ky
déanh gia chét lwgng nao sau do.

Sau khi hoan thanh chu ky in, cc mau th& phéi duy tri trong 16p bdt bao chi tiét cho dén khi dat dugc
nhiét do 1am ngudi (xem 3.10). Qué trinh 13m ngudi ndy c6 thé dién ra bén trong budng in hoc bén ngoai,
nhwng d& duy tri didu kién qua trinh nhit quén, nén thuc hién bén trong may hodc st dung thiét bj dc
biét d& dam bao mai trwdng khi tror va ty 1é lam ngudi cham. Khi nhiét d6 lam ngudi da dat, hay lay cac
méu thir ra khoi 16p bot. :
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4,5 Lam sach, xtr ly va lwu trir mau tho

Khi cac mau thir dwoc 14y ra khdi may in, bt bam dinh phdi dirgc 1am sach khéi cac mau thir mét cach
cAn than dé thu hdi bdt dat yéu chu tir qua trinh in. Viéc Iam sach cubi cling clia cc chi tiét nén duwoc
thiec hién theo cach (vi du nhir phun cét) phii hop véi cAc chi tiét dang dugc san xubt. Cac mAu thir phai
dwoc luu trir theo tiéu chudn thir nghiém lién quan.

5 Bao céo ve viéc chuan bj mau thir

Béo céo nén bao gdm céc thong tin sau:

a) tham chiéu dén tiéu chuan nay, nghia 1a: TCVN 14310-1:2025 (ISO/ASTM 52936-1:2023);

b) ngay, gi® va dia didm san xuét mAu thi;

c) md ta day di v& nguyén liéu sl dung (loai, ky hiéu, nha san xuét, 16 bdt);

d) trong trdng hop hén hop véi nguyén liéu da s dung, lich s ciia 16 bt néu thich hop (xem 4.3);

e) ty 18 phan trim cia nguyén lidu da st dung va nguyén liéu nguyén sinh trong tredng hop hén hop
bét;

f) chi tiét v& bAt ky didu kién nao ciia nguyén liéu thic hién trwdc khi in;
g) loai mau thr dwgc sdn xuét va tidu chuan lién quan;
h) chi tiét v& may bdi ddp gidng bdt bing laze (nha san xuét, loai, phién ban phan mém, ...);
i) diéu kién xt ly:

1. bwéc séng laze, tinh bing nanomet,

2. ché df laze,

3. cac cong suét laze st dung khi tao dwdng vién, tinh bng watt,

4, cAc cong suét laze st dung khi quét, tinh bing watt,

5. ban kinh chim tia, tinh bang milimét,

6. d léch dwdng vién, tinh bang milimét,

7. loai quét,

8. khoang cach gira c4c dwdng quét, tinh bing milimét,

9. téc dd quét khi tao dwdng vién, tinh bing milimét trén s,

10. tbc d6 quét khi quét, tinh bang milimét trén s,

11. nhiét d3 gia nhiét trwéc, tinh bing dd Celsius,

12. thoi gian gia nhiét truéc, tinh bang min,
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13. nhiét d4 lam nguéi, tinh biing dd Celsius,
14. loai khi tro, néu s dung,

15. @9 day Iép, tinh bang milimét,

16. dinh hwéng méu thir theo ISO/ASTM 52921,
17. v tri ctia mau thir theo ISO/ASTM 52921,

18. cac tham sb qué trinh clia ngudi ding trong chu ky in trong trwdng hop hé théng AM véi
quyén truy cap han ché dé thay ddi tham sb qua trinh,

j) mat d6 mAu thir va phwong phap kidém tra mau thlr, néu yéu ciu tir khach hang;

k) tAt ca céc chi tiét lien quan dén chit lvong khac cAn dugrc ghi lai (vi dy: s6 lwgng mAu thir d3 in, sb
lwgng mau ther gitr lai, phrong tién do, bat ky x( Iy ndo sau san xuét).
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