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Loi noi dau

TCVN 9101:2011 hoan toan twong dwong voi ISO 26602:2009.

TCVN 9101:2011 do Ban ky thuat tiéu chudn qubc gia
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TIEUCHUAN QUOC GIA TCVN 9101:2011

GAm min (gom cao cap, gém ky thuat cao cap) -
Vat liéu silic nitrua dung cho vién bi 6 1an

Fine ceramics (advanced ceramics, advanced technical ceramics) — Silicon nitride
materials for rolling bearing balls

1 Pham vi ap dung

Tiéu chuan nay quy dinh cac yéu cau dbi véi vat liéu silic nitrua da dwoc x&r ly trudc dung cho
vién bi 6 lan.

Tiéu chuén nay dwa ra sy phan loai xac dinh cac dac tinh ly hoc va co hoc cla vién bi 6 1an da
dwoc xt ly tredc bang vat liéu silic nitrua. Nhivng vat liéu nay dwoc phan ra thanh ba loai theo
dac tinh ky thuat va vi cu tric. Phwong phap chuén bi mau va quan sat vi cau tric dwoc néu

trong Phu luc A.

CHU THICH: San pham silic nitrua nghia la khdi lwong vat liéu dwoc nung két ma thanh phan chinh 14 vat liéu
silic nitrua.

2 Tai liéu vién dan

Cac tai lieu vién dan sau day la rat can thiét khi 4p dung tiéu chuan nay. Dbi véi cac tai liéu
vién dan ghi nam cong b thi 4p dung ban dwoc néu. Di vdi cac tai liéu vien dan khong ghi nam

coéng bd thi ap dung phién ban mai nhat, bao gébm ca cac ban sra dbi, bbd sung (néu co).

ISO 14704, Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for
flexural strength of monolithic ceramics at room temperature [Gém min (gém cao cép, gém

ky thuéat cao cadp) — Phuong phap thir déi véi do bén udn ctia gbm monolithic tai nhiét d6 phong].

ISO 14705, Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for
hardness of monolithic ceramics at room temperature [Gém min (gébm cao cap, gébm ky thuét

cao cap) — Phuong phéap thir dbi véi dé cirng cda gém monolithic tai nhiét dé phong.]

ISO 15732, Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for

fracture toughness of monolithic ceramics at room temperature by single edge precracked beam
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(SEPB) method [Gém min (gém cao cép, gébm ky thuat cao cép) — Phuwong phép ther dbi véi
dé bén nut cia gébm monolithic tai nhiét d6 phong bdng phwong phéap chiéu roi tridc khi nit tirng
canh (SEPB)].

ISO 17561, Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for
elastic médune of monolithic ceramics at room temperature by sonic resonance [Gém min (gém
cao cap, gébm ky thuat cao cép) — Phwong phép thi déi véi médun dan héi cia gém monolithic tai

nhigt dé6 phong bdng céng hudng 4mj.

ISO 17562, Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for
linear thermal expansion of monolithic ceramics by push-rod technique [G6m min (gém cao cép,
gém ky thuat cao cap) — Phuong phép tho dbi véi né nhiét tuyén tinh cda gbm monolithic bang

ky thuat push-rod.]

ISO 18754, Fine ceramics (advanced ceramics, advanced technical ceramics) — Determination of
density and apprarent porosity [Gém min (gbm cao cép, gébm ky thuat cao cép) — Xéc dinh

khéi lwong riéng va do xbp biéu kién.]

ISO 20501, Fine ceramics (advanced ceramics, advanced technical ceramics) — Weibull statistics
for strength data [G6m min (gém cao cép, gébm ky thuat cao cép) — Thdéng ké Weibull vé dir liéu
dé bén.]

ISO 20507, Fine ceramics (advanced ceramics, advanced technical ceramics) — Vocabulary

[Gém min (gébm cao cép, gbm ky thuét cao cép) — Twr vung].

ASTM F 2094, Standard specification for silicon nitride bearing balls (Yéu cédu ky thuat déi véi

vong bi 6 1&n silic nitrua.)

3 Thuat ngir va dinh nghia

Trong tiéu chudn nay st dung cac thuat ngir va dinh nghia trong ISO 20507 va cac thuat ngi,
dinh nghia sau.

3.1

D6 bén ran nirt (fracture resistance)

KI, IFR

D6 bén ran nit duwoc do theo phwong phap ran an 16m (IF) dwoc quy dinh trong Phu luc cla
ASTM F 2094.

3.2

Loai vat liéu (material class)

Két hop cu thé vé cac tinh chat co, ly cta vat liéu silic nitrua.
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3.3

Bi da dwoc xtr ly trwéc (preprocessed ball)

Pon vi nén cuta vat liéu tir 16 vat liéu trwde khi tao hinh va hoan thién.
3.4

L6 vat liéu (material lot)

sé lwong vat liéu thdé xac dinh san sang dé tao hinh va nén hinh dang vién va/hoac cac hang
muc th&r nghiém.

3.5

Thé bao trong (Inclusion)

Vung ma khac véi vi clu tric silic nitrua théng thwong.

3.6

Do dai pha huy (fracture toughness)

Kl,SEPB
Hé sb cuwong dd ng suét téi han do dwoc theo phwong phap chiéu roi trwdc khi nit tirng canh
(SEPB) dwoc quy dinh trong ISO 15732.

4 Cac dactinhcoly

Dai dac tinh co hoc va ly hoc dac trwng cta vién bi da dwgc x ly trwédc dwoc néu trong Bang 1.
Cac dac tinh co, ly dwoc xac dinh theo 6.1 dén 6.4. Cac gia tri déi véi dd dan nhiét, dién tré riéng

va nhiét dung riéng do cac bén lién quan thda thuan.

Bang 1 — Cac dac tinh co, ly

Pac tinh Nhé nhat Lé&n nhat
Khdi lwong riéng (g/cm®) 3,0 3,6
Mo6dun dan hoi (GPa) 270 330
Hé sb Poisson 0,23 0,29

Hé sbé gian nd nhiét, x 107°/°C

] 2,0 3,7
(dai ap dung: tir nhiét 6 phong dén 500 °C)

5 Phan loai vat liéu

Cac vat liéu silic nitrua dung cho vién bi 6 I&n dwoc chia thanh ba loai theo d&c tinh co hoc va

ly hoc clia vat liéu (xem Phu luc B).
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6 Thd nghiém

6.1 Khéi lwong riéng

St dung vién bi da dwoc x& ly trede lam mau thir.

Phép thr dwoc tién hanh theo I1ISO 18754.

6.2 Médun dan héi

Mau thr phai dwoc tao thanh tir cung 16 vat liéu nhw bi da dwoc xi ly trudce.
Phép thlr dwoc tién hanh theo ISO 17561.

6.3 Heé s6 Poisson

Mau thr phai dwoc tao thanh tir cung 16 vat liéu nhw bi da dwoc x& ly trudce.
Phép thlr dwoc tién hanh theo ISO 17561.

6.4 Hé sbé gian n& nhiét

Mau thr phai dwoc tao thanh tir cung 16 vat liéu nhw bi da dwoc x& ly trudce.
Phép thr dwoc tién hanh theo I1ISO 17562

6.5 Do bén u6n va médun Weibull

Mau thr phai dwoc tao thanh tir cung 16 vat liéu nhw bi da dwoc x& ly trudce.

Gia tri trung binh dbi véi d6 bén udn tai nhiét dd phong va médun Weibull dwoc xac dinh theo
ISO 14704 va ISO 20501. Hoac cé thé s& dung phwong phap the 3 diém hoadc 4 diém dbi voi

dé bén udn.
6.6 Do cirng
Phan danh béng cda bi da dwoc x ly trwéc dwoc st dung dé thir nghiém.

Gia trj trung binh déi voi do crng Vickers dwgc xac dinh theo ISO 14705. Lyc thir la HV5, HV10
hoac HV20.

6.7 D6 bén ran an I6m

6.7.1 Phan danh béng cla vong bi da dwoc xt ly trwédc phadi dwoc sk dung dbi véi phwong
phap ran an 16m (IF). Phai tién hanh hoan thién bé mat dé tranh (rng suét duw.
6.7.2 Gia tri trung binh dbi v&i dd bén ran nirt trong phwong phap ran an 16m (IF) dwoc xac dinh

theo Phu luc ctia ASTM F 2094.

Néu can thiét, mau th dbi voi phwong phap chiéu roi trwdc khi nit tvng canh (SEPB) phai dwoc

tao thanh tw 16 vat liéu twong tw nhw bi da dwgc x ly trwdc. Gia tri trung binh dbi voi do dai
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pha hiy dwoc xac dinh bang phwong phap chiéu roi truéc khi nirt trng canh (SEPB) duwoc
xac dinh theo ISO 15732.

6.8 Vicau truc

Phan danh béng cua bi da dwoc x& ly trudc dwoc st dung dé kiém tra vi ciu tric. Quan sat va

chuén bi mau phai dwoc tién hanh theo quy dinh tai Phu luc A.

7 Phan loai vat liéu

Theo gia tri thu dwoc tir thlr nghiém trén mau vat liéu, 16 vat liéu dwoc phan loai thanh loai 1,

loai 2 hoac loai 3 (xem Bang B.1).

8 Bao cao thir nghiém

B&o cao thlr nghiém phai bao gébm théng tin sau:
a) Vién dan tiéu chuan nay;
b) Ngay th& nghiém;
c) Lo bodt tho;
d) Két qua thlr nghiém:
1) Khéi lwgng riéng;
2) Médun dan hoi;
3) Hé sb Poisson;
4) Hé sb gian né nhiét;
5) D& bén ran nt trung binh va médun Weibull trung binh;
6) Do cirng Vickers (diéu kién thir, dd clrng trung binh);

7) D6 dai pha hiy trung binh va dé bén ran nit (phwong phap thir, d6 dai pha hay trung

binh hoac dd bén ran nit);
8) Vi cAu truc (kich ¢& va sb 16 va thé bao trong);
e) Loai vat liéu;

f) Bét ky thdng tin ndo lién quan dén viéc danh gia.
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Phu luc A
(Quy dinh)

Quy trinh quan sat vi cau trac

CHU THICH: Phu luc nay miéu ta phwong phap téng thé dbi véi phwong phap quan sat va chuan bi mau
déi voi vién bi silic nitrua. Tuy nhién, do khéng cé quy trinh ISO dwoc tiéu chudn héa chinh thirc va
phwong phap cu thé dé& quan sat vi ciu tric, mot sb dac diém danh gia co6 thé can dwoc théa thuan gitra

cac bén lién quan

A.1 Chuéan bji mau

Chuén bi vién bi silic nitrua bang cach cat, nghién va mai bdng da mai. Phan nay phai dwoc danh

béong sir dung mét trong hai phwong phap sau.

a) Sau khi danh béng thé bang bét kim cwong cé dworng kinh nhd hon 50 pm, phan nay phai
dwoc danh bong hoa hoc béng b6t an mon nhw nhém hoac kim cwong cé kich ¢c& nhd hon

hoac bang 1 um.

b) Sau khi danh béng thé bang béot kim cuwong cé duwong kinh nhd hon 50 pm, phan nay phai

dwoc danh béng héa hoc béng bot mai mon nhw oxit xeri, oxit crom hodc oxit sat.

Trong truong hop khac, phan nay phai dwoc danh bong cho dén khi cac vét xwdc nghién

bién mét, va sau dé dwoc lam sach bang siéu am.
A.2 Quan sat

Mau phai dwoc dat trén ban soi kinh hién vi quang hoc. Khu vwc quan sat va phan chia phai
dwoc xac dinh gitra cac bén lién quan. Cac 16 va thé bao trong phai dwoc xem xét véi dd6 phong
dai

gép 100 dén 200 Ian. Phai xac dinh sb lwong va kich ¢& cla cac 16 va thé bao trong tim thay va
phai xac nhan kich ¢& 16 va kich c& thé bao trong bang kich c& I&n nhéat trong mau. Ngoai ra, néu
can thiét cé thé xac dinh kich c& va sé lugng 16 va thé bao trong bang cach quét kinh hién vi

dién tlr (SEM), hoac hinh anh dién t& thir cAp hodc hinh anh dién tlr phan xa.
A.3 Chuy bé sung

Phan dwoc quan sat phu thudc vao kich c& cia vién bi va diéu kién &ng dung cta 6 lan; cé thé

dwoc cac bén lién quan xac dinh.

Sw bién dbi mau sac la van dé rat kho xac dinh rd rang va co thé can phai cé sy thao luan gitra

nha cung cap va khach hang. Néu dung lvong xép dwoc yéu cau, can ap dung phwong phap

10
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theo I1SO 4505 dbi v&i kim loai clrng. Quan sat vi ciu truc tai d6 phong dai thadp hon c6 thé hivu

ich dbi v&i hoat dong ra soat cac khuyét tat va vét nit cé thé nhin thay duoc.

11
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Phu luc B
(Quy dinh)
Phan loai vat liéu doéi v&i vat liéu silic nitrua
Bang B.1 trinh bay yéu cu ky thuat vé cac dac tinh ly hoc va co hoc va vi cau tric cia vat liéu bi

b 1&n silic nitrua theo ba nhém, loai 1, 2 va 3.

Bang B.1 — Phan loai vat liéu

Loai 1 Loai 2 Loai 3
1. D6 bén ubn trung binh (MPa)?
a) Phwong phéap thir 4 diém
i) Do bén trung binh: 40 mm (kh&u do udn) min. 760 min. 660 min. 480
30 mm (khéu d6 ubn) min. 800 min. 700 min. 530
i) Médun Weibull min. 12 min. 9 min. 7
b) Phwong phap thir 3 diém
i) Do bén trung binh: 40 mm (kh&u d6 udn) min. 894 min. 798 min. 595
30 mm (khau d6 ubn) min. 915 min. 817 min. 629
i) Médun Weibull min. 12 min. 9 min. 7
2. D6 clrng Vicker trung binh (GPa)" min. 14,2 min. 13,3 min. 12,7
3. D6 bén ran 4n 16m trung binh (MPa~v/m)
Kier (00 bén ran 4n 16m) min. 6,0 min. 5,0 min. 5,0
4. Vi cAu trac
a) c& 16 (um) max. 10 max. 10 min. 25
b) thé bao trong (sé lwong/cm?)
Kich thwéc (um) > 25 dén < 50 <4 <8 <16
> 50 dén < 100 <1 <2 <4
> 100 dén < 200 0 <1 <2
> 200 0 0 <1
CHU THICH: Néu yéu cau xac dinh do dai pha hdy nhanh ding cla vat liéu thkr, do bén ran 4an 16m
dwoc tinh & trén 1a sb khong twong duwong. Kiseps Nén duoc xac dinh béng phwong phap chiéu roi
trwdc khi niet don canh (1ISO 15732) hodac phwong phap twong duong.
% ¢6 thé st dung ca hai phwong phap thir.
b Lwc tht phai la HV5, HV10 hoac HV20.

12
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