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San xuéat boi dap — San xuat boi dap dwa trén phwong phap ép dun
vét liéu nhwa — Phan 2: Thiét bj qua trinh

Additive manufacturing — Material extrusion-based additive manufacturing of plastic materials —
Part 2: Process equipment

1 Pham vi ap dung

Tiéu chuln nay mé ta phuong phap xéc dinh cac yéu cAu va dam bao tinh toan ven clia chi tiét nhyra
dugc tao ra bdng c4c qué trinh san xuét bdi ddp dya trén phwong phép ép dun vat lidu. Tiéu chun nay
lién quan dén qua trinh, thiét bj va c4c théng s6 van hanh. C4c qua trinh bao gbm tat ca c4c qua trinh
san xuét bdi ddp dya trén phirong phap ép dun vat liéu.

Tiéu chudn ndy ding cho ngudi tién hanh san xuét bdi d4p (AM) va khach hang mua céc chi tiét nay.

2 Tailiéu vién din

Céc tai ligu vién dan sau rat cin thiét cho ap dung tidu chun nay. D6i voi cac tai liéu vién dan c6 ghi
nam cdng bd thi chi &p dung phién ban da néu. D4i véi cac tai lidu vién dan khdng ghi ndm cong bé thi
4p dung phién ban méi nhét, bao gdm ca cac stra ddi, néu cd.

TCVN 14305 (ISO/ASTM 52900), Sén xuét bdi ddp — Nguyén téc chung — Co s& va tir vieng

TCVN 14307-1 (ISO/ASTM 52903-1), Sdn xuét bbi ddp — San xudt bdi dép dura trén phuong phdp ép
dan vét liéu nhya — Phéan 1: Nguyén liéu d4u vao

ISO/ASTM 52921, Standard terminology for additive manufacturing — Coordinate systems and test

methodologies (Thuét ngir tiéu chudn cho san xuét bdi ddp — Hé thong toa d va phurong phép thir
nghiém)

ASTM F3091/F3091M, Standard Specification for Powder Bed Fusion of Plastic Materials (Tiéu chuén
ky thuét cho san xuat bdi dép bang phwrong phap hop nhét bdt nhya)
3 Thuét ngir va dinh nghia

Tiéu chuln nay sir dung c4c thuat ngl va dinh nghia néu trong TCVN 14305 (ISO/ASTM 52900).
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4 Quy dinh qua trinh

41 Tbéng quan

Theo chét Igng cudi ciing ciia chi tiét, qua trinh c6 thd dwoc phan loai thanh céc loai sau:
4.2 Loail

Quy dinh qua trinh: Quy dinh qué trinh nghiém ngat nhét dwoc st dung dé san xuét cac chi tiét ¢6 chat
lrong cao nhét véi mire d6 tin cdy cao nhit thong qua viéc truy xuét ngudn géc chi tiét trong cac tai liéu
chét lwong.

4.3 Loai ll

Quy dinh qua trinh: Quy dinh qua trinh nghiém ngat dwoc sir dung dé& san xuét cac chi tiét chét lvong
cao nheng ¢ mire do truy xuat ngudn gde it hon so véi Loail.

4.4 Loai lll

Quy dinh qué trinh: Quy dinh qué trinh tdng quat dwoc sir dung nhur mét hwéng dén trong vide xt Iy cac
chi tiét chét lrgng bang céch thue hign cac thye hanh tét nhat véi mire do truy xuét ngudn gbc téi thidu.

CHU THICH: Céc loai nay dwgc tham chiéu tir tai liéu san xuét bdi dép béng phuong phép hop nhét bgt ASTM
F3091.

5 Nguyén liéu

Nguyén liéu phai tuan tha TCVN 14307-1 (ISO/ASTM 52903-1).

6 San xuat mau thiy

6.1 Téng quan

Trlr khi khach hang ¢6 yéu céu khac, tat ca cac mau thlr nghiém phai la cac chi tiét dwoc san xuat boi
dap ma khéng qua hau x¥ ly, ngoai trir viéc loai bd I6p hd trg.

Vi qué trinh hau xt ly hau cé thé anh hwdng dén mdt sb thudc tinh cudi ciing clia chi tiét, khach hang

nén xem xét danh gia cac mAu thlr nghiém véi cling qua trinh hau xi ly ma céc chi tiét cudi cling c¢6 hosic
du kién sé co.

6.2 Cac tinh chat khong phy thudc hwéng in

Céac mAu thr nghiém dung dé danh gia céc tinh chat khang phu thudc hwdng in c6 thé dwoc san xuét
cling v&i cac chi tiét lién quan tai bat ky vi tri nao trong khdi xay dyng do nha san xuét chi tiét quyét dinh.
Trir khi khach hang c6 yéu cau khac hodc phwong phép thir nghiém cu thé yéu cau, phai danh gia it
nhét ba mau thir nghiém cho mdi thudc tinh méi 14n san xuét. Cac méu thir c6 thé dwoc can chinh voi
bét ky truc dinh hwéng nao (X, Y hodic Z) do nha san xuét chi tiét lwa chon.

6.3 Céc tinh chét phu thudc hwémg phi co hoc
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Trlr khi khach hang c6 yéu cau khac, cac mau thir nghiém dung dé danh gia cac tinh chét phi co hoe, ¢6
kh& nang phy thudc hudng in nhw dién tré suat, phai dwoc san xuét & vi tri va huéng ma nha san xuét
chi tiét cho a c6 hwéng yéu nhét (ISO/ASTM 52921) trong hdp gioi han chinh (TCVN 14305 (ISO/ASTM
52900)) dé do lwdomng thude tinh duwoc yéu cau. Trir khi khach hang c6 yéu cau khac hodc phuong phap
thir nghiém cu thé yéu cu, phai danh gia it nhat ba mau thir nghiém méi 1an san xuat.

6.4 Cac thudc tinh phu thudc hwéng co hoc
6.4.1 Tat ca cac thir nghiém thudc tinh co hoc trir thir nghiém kéo

Trir khi khach hang cé yéu ciu khac, cac mau thir nghiém khéac ngoai cac méu thir nghiém kéo dwoc str
dung d& danh gia céc thudc tinh co hoc nhuw md dun ubn, dd bén va dap va mé dun cit phai dwoc san
xuét & vj tri va huéng ma nha san xuét chi tiét cho 1a huéng ¢6 cac thudc tinh co hoe yéu nhét (ISO/ASTM
52921) trong hdp giéi han chinh (TCVN 14305 (ISO/ASTM 52900)) d& do Irdng thudc tinh duoc yéu
cdu. Trir khi khach hang cé yéu ciu khac hodc phwong phép thir nghiém cy thé yéu cu, ba mau thir
nghiém mdi 1an san xuét phai dwgc danh gia.

6.4.2 Thir nghiém kéo

Trir khi khach hang c6 yéu ciu khac, sb lwgng, hréng va vi tri clia cc méu thir nghiém dé danh gia cac
thugc tinh co hoc kéo phai dwoc quy dinh trong Bang 1.

Bang 1 - Théng sb ky thuat cho thir nghiém kéo co hoc clia san xuét bdi dip diwra trén phirong
phéap ép dun véat liéu nhwa

| Théng s6 ky thuat * Loail Loaill Loai lll

Téi thidu ba mau kéo
Chirng nhan san xuét | XY hodc YX, va téi thiéu
ba méu kéo ZX hodc ZY

Téi thidu ba méu Khéng can méu kéo triv
kéo XY hoac YX khi khach hang yéu cau

3 P6i véi ky hiéu dinh hudng chi tiét, xem ISO/ASTM 52921,

® Pdi véi ASTM D638 hodc ISO 527-1, ¢6 thé st dung cac mau kéo nhd hon cho céc mdu ZX
ho#ic ZY cho chidu cao x4y dyng nhd hon 57 mm (2,25 inch).

7 Trach nhiém vé dam bao chét lwgng (kiém tra va thir nghiém)

Trir khi ¢6 quy dinh khéc trong hop ddng hodc don dat hang, nha san xuét chi tiét chiu trach nhiém thyc
hién tat ca cac kiém tra va thir nghiém dwoc quy dinh trong tiéu chun nay. Trir khi dwoc khdch hang chi
dinh khéc trong don dat hang, nha san xuét chi tiét co thé st dung co s& ctia minh hodc bét ky co s&
phli hop nao khéc dé thye hién céc yéu ciu kiém tra va th&r nghiém duoc quy dinh trong tiéu chufin nay.
Khéch hang c6 quyén thyc hién bét ky kiém tra va thr nghiém nao dwoc quy dinh trong tai ligu d& dam
bao réing nguyén liéu tuan thl cac yéu ciu quy dinh.
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8 Dung sai va dd nham bé mit

Dung sai, dwoc quy dinh theo gia tri tuyét dbi hodc twong déi va dd nham bé mat phai dwoc khach hang
xac dinh théng qua tham khdo ¥ kién véi nha san xuét chi tiét.

9 Xir ly nguyén liéu
9.1 Bao tri

9.1.1 Thiét bj san xu4t bdi d4p phai dwoc 1am sach theo hwéng din va/hodc khuyén nghi clia nha san
xuét thiét bi gbc (OEM) cling véi thure hanh t6t nhét clia nha san xudt chi tiét treéc mai 1an sén xuét. .

9.1.2 Can d3c biét ch y dén viéc lam sach va bao tri d4u voi dun theo théng b ki thuat clia nha san
xut.

9.1.3 C4c diu chinh co va dién ti phai dwoc thue hién dbi voi thiét bj san xuét bdi d4p theo thong sé ky
thuat clia nha san xuét thiét bj.

9.1.4 D& in phai dwoc 1am sach va phang, theo yéu ciu clia OEM, triedre mdi 1an san xuét.

9.2 Nguyén liéu thd

Nguyén lidu thd phai duoc didu chinh theo thdng s8 ky thuat clia nha san xuét nguyén liéu va theo théng
s6 ky thuat nguyén liéu TCVN 14307-1 (ISO/ASTM 52903-1).

9.3 Théng s6 qua trinh

Nha san xuét chi tiét nén ghi lai c4c thong s anh hwdng dén san xuét va kha niing tai tao chi tiét. Vi dy,
cac thong sb sau day cho mdi 1an san xuét nén dugc ghi lai, néu 4p dung:

- nhiét dd clia co cAu hod 1dng (ngudn nhiét)/ nhigt do vit dun;

- t6c dd cAp lidu danh nghta clia nguyén liéu dau vao;

- dwong kinh danh nghia clia dau voi dun;

- {6 day l&p danh nghia;

- chitiét vién va l4p ddy;

- nhiét d9 trong gi&i han in;

- nhiét do ctia @é in;

- thoi gian san xuét.
CHU THICH: Trong mét s quy trinh sgi, téc do cAp liéu clia sgi dwore tinh toén ty dong bdi phdn mém dya trén
G4u voi va do day Iop va khong thé thay ddi. BSi véi cac trwdng hop nhw vy, ngdn ngl "néu ap dung” cé nghia la
khéng can ghi lai.
9.4 L6 san xuat

Néu c6, cac 16 san xuét phai tuan th tht ca cac yéu ciu do khéch hang chi dinh. Thdng sb k¥ thuat cla
khach hang cé thé thay thé cac yéu ciu dworc liét ké trong tiéu chuén nay.

9.5 Hau xtr ly
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9.5.1 L&p hé tror phai dwgc loai bd khéi cac mAu thtr nghiém va chi tiét theo khuyén nghi clia nha san
xuét nguyén liéu.

9.5.2 Néu cd, cac phurong phap hau xtr ly bd sung cho cac mau thir nghiém va chi tiét phai tuan tha tat
c3 c4c ydu cBu do khéch hang chi dinh. Céc didu khodn sau (9.5.3 dén 9.5.5) md t& mdt s phurong phép
hau x{ ly. Thong sb ky thuat clia khach hang co thé thay thé cac phuong phép dwoc liét ké.

9.5.3 C4c chi tiét co thé dwgc hoan thién (vi dy: khoan, gia cong 18, got bavia, hodc mai tay) d& loai bd
vt liéu thira khai chi tiét nhdm dép (ng yéu ciu. Néu hinh hoc chi tiét cho phép, c6 thé siv dung may
sdy.

9.5.4 C4c chi tiét c6 thé duorc kiém tra trec quan dé phat hién céc khuyét tat va bét thuwemg (vi du: cong
vénh, rop, nét, ddi mau, bién dang, dwémng 16p, ...) theo yéu ciu clia khach hang va thuc hanh tigu chuin
clia nha cung c4p chi tiét, Céc chi tiét co thé bj loai bd néu c6 cac khuyét tat trec quan.

9.5.5 Anh séng cudng do cao c6 thé duoce st dung dé kiém tra cac dac diém bén trong. Ngudn sang
phai di manh d& tham nhap vao cAu tric chi tiét cAn kidm tra. Cin chti y d& ngudn sang khdng lam héng
chi tiét nhya.

10 Chirng nhén

10.1 Chirng nhan thiét bj san xuat boi dap

Viéc chirng nhan thiét bi phai tuan thl hig¢u sudt do OEM khuyén nghi. Khach hang c6 thé yéu ciu thém
cac dac diém hiéu suét thiét bi.

10.2 Chirng nhan san xuat

Nha s&n xuét chi tiét phai sir dung céc théng s6 OEM cho nguyén liéu duwoc st dung hodc cac théng sé
da dwoc stra dbi dya trén thirc hanh tét nhét.

10.3 Chirng nhan lai thiét bj san xuat boi dap

Céc hé thdng khdng nim trong hop ddng bao tri dang hoat dong phai tuan thti quy trinh chirng nhan lai
cua OEM.

11 Bao cao

Néu dwoc yéu cdu, nha san xuét phai cung cip mdt bdo cao chi tiét cho khach hang vao thei didm giao
hang, néu rd rdng céc chi tiét dwoc san xuét theo tiéu chuin nay.
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[1] 1SO 178, Plastics — Determination of flexural properties (Nhya — Xac dinh cac dac tinh udn)

[2] ISO 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact
test (Nhya ~ Xac dinh céc dac tinh va dap Charpy — Phan 1: Thir nghiém va dap khdng c6 dung cy)

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

[4] 1ISO 291, Plastics — Standard atmospheres for conditioning and testing (Nhwa - Cac diéu kién moi
trwdng chudn dé didu hoa va thir nghiém)

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

[6] ISO 1043-1, Plastics — Symbols and abbreviated terms — Part 1: Basic polymers and their special
characteristics (Nhwa - Ky hiéu va cac thuat ngir viét tit - Phan 1: Cac polymer co ban va cac dac tinh
déc biét clia ching)

[7] 1SO 2602, Statistical interpretation of test results — Estimation of the mean — Confidence interval (
Dién giai thdng ké ctia két qua thtr nghiém - U'éc lrong gid trj trung binh - Khodng tin céy)

[8] TCVN ISO 9001, Hé théng quan Iy chét long — Céc yéu céu

[9] TCVN ISO 13485, Thiét bj y té — Hé thdng quan ly chat luong — Yéu cdu dbi véi cac muc dich ché
dinh

[10] ASTM D256, Test Methods for Determining the Izod Pendulum Impact Resistance of Plastics
(Phuong phép thi x4c dinh kha ndng chéng va dap con I3c Izod clia nhyra)

[11] ASTM D638, Test Method for Tensile Properties of Plastics (Phwong phap thir tinh chét kéo cla
nhya)

[12] ASTM D785, Test Method for Rockwell Hardness of Plastics and Electrical Insulating Materials
(Phwong phap thir ¢ cirng Rockwell clia nhwa va vat liéu cach dign)

[13] ASTM D790, Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials (Phwong phép ther tinh chét udn clia nhya khong gia cwéng va gia cwong
va vat liéu cach dién)

[14] ASTM D4000, Classification System for Specifying Plastic Materials (Hé thong phan loai dé chi dinh
vét liéu nhwa)

[15] SAE AS 9100D, Quality Management Systems — Requirements for Aviation, Space and Defense
Organizations (Hé théng quan Iy chat lirgng — Cac yéu cu cho cac té chirc hang khéng, vii try va quéc
phong)

[16] ASQ ANSI C1, Specification of General Requirements for a Quality Program (Quy dinh c4c y&u ciu
chung cho mét chuong trinh chét lugng).
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