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PHOI EDM CHO DAP CHINH XAC

DPac tinh cap dé & Khuyén nghi — Ban dich tiéng Viét

* panh déu bang dau (*) chi danh cho thi trdng Bai Loan

1. BANG PAC TINH & THANH PHAN CAP PO

Cap do Co TRS TRS (MPa) KIC
(+0.5% (kgflmm?) (MPa-m¥%z)
)

NFS16 K20~K30 8.2 14.56 92.0 1610 350 3430 9.5
NFS26 K40 13.0 14.08 90.5 1410 350 3430 12.0
NFM23 K30~K40 11.5 14.18 90.7 1430 340 3330 11.5
NFM24 K40 12.5 14.18 89.8 1330 350 3430 12.0
NFM25 K30~K40 12.5 14.18 88.8 1240 350 3430 17.0
TF25+ K10~K20 11.0 14.15 92.3 1660 380 3750 9.0
WF30 K10~K30 13.0 14.15 90.0 1355 350 3330 12.0
UF30 K10~K30 15.0 13.8 91.0 1470 420 4116 11.8
K200 K20~K40 10.0 14.40 91.3 1510 400 3920 9.5
CF8* K20~K30 8.0 14.67 92.2 1645 330 3235 10.0
KG7 K40 15.0 13.95 89.3 1280 340 3330 13.0
CF10* K20~K30 10.0 14.46 91.0 1470 340 3330 12.0
CF12* K30~K40 12.0 14.27 90.3 1390 350 3430 125
KG4 K30~K40 12.0 14.30 89.3 1280 340 3330 13.0
KG5 K30~K40 12.0 14.31 88.3 1200 340 3330 17.0

Ghi chi: NFM24 = TNF25B | NFM25 = TNF25A | (*) Chi danh cho thi trwdng Bai Loan

Phan loai kich thwéc hat Tungsten Carbide

e e et W )

0.2-0.5 Siéu min (Ultrafine)
0.5-0.8 Du@i micron (Submicron)
08-1.3 Min (Fine)

1.3-25 Trung binh (Medium)
25-6.0 Thé (Coarse)

2. MO TA CHI TIET TUNG CAP PO

2.1 Cap do chéong an mon (Corrosion Free Grade)

Nhém Siéu min (Submicron):
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NFS16 Cép dd sang tao. Dap thép khong gi <0.6mm. 'ng dung réng réi trong nganh dién t& 6 t6, dau
ndi va khung dan. D6 cirng HRA92, két hop chéng mai mon cao va do bén cao. Kich thudc hat
min/siéu min & chdéng an maon gidp duy tri chat lwvgng bé mat tét va cai thién do 6n dinh vat liéu
& do chinh xac dung cu.

NFS26 T8i wu hoa tir WF30, dap 14 kim loai méng va hop kim dong. Ung dung trong dap dau néi, ban
dan va dién ttr. Kich thwéc hat sieu min & chéng &n mon duy tri chat lvgng bé mat tét.

Nhém Trung binh (Medium):

NFM23 T6i wu héa tlr KG4 (d6 clrng gi¢i han trén clla KG4). Dap thép silicon, rotor, stator. Kich thwéc
hat trung binh & chéng &n mon gitip cai thién dé on dinh & doé chinh xac dung cu. T6i wu hda
cao cho str dung chung.

NFM24 T6i wu héa tir KG4 (d6 clrng gi¢i han duéi ctia KG4). Dap thép silicon, rotor, stator, 1& thép va
|& nhém. T6i wu héa cao cho sir dung chung.

Nhém Trung binh/Thé (Medium/Coarse):

NFM25 T6i wu héa tir KG5, dap la kim loai 0.5—-1.5mm, tdm thép va dung cho thanh thao. Két hop tot
gitra ch6ng mai mon va doé bén.
2.2 Cap do thong thuong

Siéu min (Ultrafine):

TF25+ Dap hop kim ddng méng, khung dan va lam chay nhé. C&p siéu min v&i chéng mai mén cao,
kich thuéc hat dong nhét, cai thién dang ké tudi tho dung cu.

UF30 Cép méi phat trién chi yéu cho dap t6c do cao thép khong gi va hop kim dong. Bao gom déap
dau néi, ban dan va dién tlr. Hiéu suat vwot trdi vé tudi tho dung cu va ty Ié CP.

K200 Duing cho kéo sau vo pin EV; Dap tam dién cwc pin EV.

CF8* Dap khung dan va lam phéi s bd. (*Chi thi trworng Dai Loan)

Min (Fine):

KG7 Dap thep silicon, rotor, stator, la thép, la nhdm. C& hat min, t6i wu cho str dung chung. Can
bang gitra d6 bén va chat lwong bé mat.

CF10* Dap tdm dién t&r méng va hgp kim dong. Lam phdi so bd. (*Chi thi trwong Bai Loan)

CF12* Dap la kim loai méng va hgp kim déng. (*Chi thi trwdng Dai Loan)

Trung binh (Medium) & Trung binh/Thé (Medium/Coarse):

KG4 Dap thép silicon, rotor, stator, 1a thép, A nhdm. C& hat trung binh, t6i wu cao cho (rng dung
chung.
KG5 Déap |4 kim loai, c& hat trung binh/thd, dd bén cao. T6i wu cao cho st dung chung.

3. AN MON CARBIDE VA GIAI PHAP CHONG AN MON
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An mon van 1a mot van dé can dwoc quan tam nghiém tic. Trong khi trede day &n mon chi yéu lién quan dén
an mon day, ngay nay v@i cac yéu cau ngay cang tang, cac quy trinh ti€p theo nhu gia cong b6 sung va xir ly
cling tr& nén quan trong hon. Mai mon nghiém trong & cac bd phan chlrc ndng thwdng do tén hai an mon.
Chudi qua trinh anh hwéng b&i an mon (NF Process Chain):

« An mon dién (Erosion / WEDM)

* Van chuyén (Transport)

 Lwu trir (Storage)

 Phtl 16p (Coating)

e Dap / uén / tao hinh (Stamping, Bending, Forming)

e Lam sach (Cleaning)

e Mai / mai lai (Grinding / Regrinding)
Carbide chdng @an mon (NF Grade):
Céc cdp NF chdng an mon da tré thanh tiéu chudn trong nganh khuén cat & khudn ép. Tinh nhat quan luyén
kim t6i da két hgp v&i kha nang gidm 80 lan téc dd an mon, cung cap thdi gian gia cong lau hon va dé an toan
t6i da.
L&p bao vé duoc tao thanh tir dxit crom, c6 thé quan sat duoc qua kinh hién vi dién t&r truyén qua (TEM). Cau
trdc: WC (16i) — Chét két dinh Re va Cr hon hgp - L&p bao vé bé mat.

4. KHOI CARBIDE CHO WEDM

4.1 Cap chéng an mon (NF Grade)
Kich thudc tiéu chuén (do’n vi mm):

+0/+1.0 100~200 +1.0~15 1~60
105 +0/+1.0 105~200 +1.0~15 1~60 ° . °
150 +0/+1.5 105~200 +1.0~15 1~60 ° ° °
200 +0/+1.5 200 +1.5 20~60 = - )

1. Kich thwéc khac va s&n pham da mai co thé dat hang theo yéu cau | e = Hang tiéu chudn c6 sén

4.2 Cap thong thwong (Normal Grade)
Céc cap c6 san: TF25+ / WF30 / KG4 / KG7 | KG5

+0/+1.0 100~200 +1.0~1.5 1~-20
105 +0/+1.0 105~200 +1.0~1.5 1~20 ° ° °
150 +0/+1.5 105~200 +1.0~1.5 20~60 ° ) °
200 +0/+1.5 200 +1.5 20~60 - ° .

1. Kich thwéc khac va sdn pham da mai co thé dat hang theo yéu cau | e = Hang tiéu chudn c6 sén

5. THANH CARBIDE CHO DAP TOC PO CAO
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5.1 Thanh dac thiéu két (Sintered Solid Rods)

L (mm) Dung sai TF25+ WF30 KG7 KG5
oD
2.0 330 - - - - -

+0.2/+0.4
3.0 330 +0.2/+0.4 ° = = = =
6.0 330 +0.2/+0.4 ° ° ° ° °
8.0 330 +0.2/+0.5 ° ° ) ° °
10.0 330 +0.2/+0.5 ° ) ) ° °
12.0 330 +0.3/+0.6 ° ) ) ° °
16.0 330 +0.3/+0.6 ° ° ) ° °
20.0 330 +0.3/+0.7 ° ° . ° °
25.0 330 +0.4/+0.8 - ) ° ° °
32.0 330 +0.7/+1.3 - ) ) ° °

1. Pham vi san xuat: @1-@80 mm | Kich thwéc khac theo yéu cau | 2. Dung sai chiéu dai: +1mm/+1.5mm

5.2 Thanh dac da mai H6 (H6 Ground Solid Rods)

OD (mm) L (mm) Dung sai TF25+ WF30 KG4 KG7 KG5
H6

3.0 330 +0.006/-0 ° - - - -
6.0 330 +0.008/-0 ) ° ) ) °
8.0 330 +0.009/-0 ° ) ) ° °
10.0 330 +0.009/-0 ° . . ° °
12.0 330 +0.011/-0 ° ° ° . .
16.0 330 +0.011/-0 ° ° ) ° °
20.0 330 +0.013/-0 . ) ) . °
25.0 330 +0.013/-0 - ° ° ° °
32.0 330 +0.016/-0 - . ° ° -

3. Dung sai mai c6 thé dat hang theo yéu cau

6. PHOI SO’ BO CHO DAP (PREFORM FOR STAMPING

Da&i véi nganh khuén cat & khudn ép, chang tdi cung cap doc quyén cac san pham duwoc thiéu két san xudt trén
may moc tién tién bé&i cdng nhan cé tay nghé.

Quy tic truyén ban vé:
* Binh dang file: .dwg hodac .dxf
e D{¥ liéu I&n nén duwoc nén (zip)
« C6 thé minh hoa théng s6 16 theo cach don gian hda — san phdm sé& dwgc cung cap theo bang phu hop
» Cach truyén ban vé anh hudng dang ké dén thoi gian xtr ly don hang va chat lwgng dat dwoc
Cac loai phoi tiéu biéu:
« L6 bac (Counterbore) cho vit dau socket M6
« L6 bac (Stepped bore) cho dai 8¢ gan keo
« Nut thép han dong cho 16 khai dau M6 (@1/1.5/2/2.5/3/4)
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7. THONG TIN KY THUAT - BPAC TINH CO’' HOC

7.1 PO clrng (Hardness)

bo clrng |q kha nang co hoc cla vat liéu chdng lai s xam nhap clia vat liéu cirng hon. Gia tri nay thwong
duwoc do bang 'Phuong phéap Vickers' (ISO 3878) hodc 'Phuwong phap Rockwell' (ISO 3738). B6 clirng tang khi
kich thwéc hat nhd hon va ham lugng cobalt thap hon.

7.2 b6 bén kéo ngang (Transverse Rupture Strength - TRS)

Kiém tra TRS la quy trinh pho bién dé phan tich dac tinh co hoc clia carbide. Theo tiéu chuan ISO 3327, vat
liéu cé chiéu dai cd dinh dwoc dat trén hai diém ti€p xic va chiu (rng suét & gitra cho dén khi vo.

7.3 b6 bén pha v& (Fracture Toughness - KIC)

Khi vat liéu chiu rng suét bén ngoai, diéu nay dan dén cing thdng co hoc. KIC 1a kha nang chéng nivt vé.
Phuong phap Palmqvist thwong dwoc str dung dé xac dinh gia tri KIC.

7.4 PO bén nén (Compressive Strength)

MOt trong nhirng dac tinh dang chu y nhét cla carbide la dé bén nén cuc cao. D6 bén nén tang khi ham lwong
chét két dinh kim loai gidm va kich thwéc hat gidm. Carbide hat nhd véi ham Ivgng chat két dinh thap cé do
bé&n nén gan 7.000 N/mm2,

7.5 D6 dan nhiét (Thermal Conductivity)

Do dan nhiét déng vai trd quan trong trong trng dung carbide, xac dinh nhiét d ¢ viing mai mon va anh hudng
I&n dén kha nang chdng mai nhiét. 6 dan nhiét clia carbide cao gap khoang 2 lan so v&i thép khéng hop kim.
7.6 M6-dun dan hoi (Modulus of Elasticity)

M6-dun dan hoi chi kha nang chdng bién dang dan hoi clia vat liéu. Mé-dun dan hoi clia carbide cao hon thép
2-3 lan va tang tuyén tinh khi ham lwgng chat két dinh giam.

8. HUO'NG DAN CHON CAP PO CARBIDE

8.1 Nguyén tic co ban theo kich thwéc hat

Kich thwéc hat | Surc va dap Ung suat khia Bén kéo/udn (bé mat t6t) | Khang dinh kim loai
canh

Tho/Trung binh ++ (Rat tot) + (T6t) o (Trung binh) o (Trung binh)
Min + (T6t) o (Trung binh) o (Trung binh) +

Siéu min o (Trung binh) - (Thap) + (T6t) ++ (Rt tot)
Siéu min UF — (Thap) -- (Rét thap) ++ (Rat tot) ++ (Rat tot)

* Trong cung nhom kich thwéc hat: Khi gidm ham lwgng Co (= tang do ctrng) thi kha nang ch6ng mai mon va
do bén nén tang, trong khi dd bén gidm dang ké.
8.2 Bang chon cap do theo vat liéu va do day
(Xem tai liéu g6c trang 10/14 — Bang chon cap do theo dd day vat liéu mm va gi¢i han kéo N/mm2)
Nguyén tac chinh:
« VVat liéu méng hon (<0.2mm) + Gigi han kéo cao — Can cép siéu min nhu NFS16, CBU22
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* Vat liéu trung binh (0.5-2mm) + Gi@i han kéo trung binh - Dung CBS30, NFS26, CF-H40S+
« Vat lieu day (2-10mm) - Dung NFM23, NFM24, NFM25, CF-F35Z
e Vat liéu rat day (>10mm) — Tham khao truc ti€p v&i dai dién k¥ thuat

Tai liéu k¥ thuat — Chi danh cho muc dich tham khao. Thong s6 c6 thé thay doi theo phién ban san phdm mai nhat.
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