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I. DO COUNG

Do cung 1a thude do sirc bén cta vat liéu khi bi va cham hay bi

tray xudc va duogc do bang cac k¥ thuat thuc nghiém khéac nhau.
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Phwong phap do d9 cirng theo vét xwée

Pugc xac dinh bang cach so sanh do ctng ctia khoang vat can biét vai mau chuan,
dua trén tinh chat khoang vat c6 do ctng 1on hon s& lam tray khoang vat c6 do
cirng nho hon.

Thang do do ctrmg Mohs dua trén mudi loai khodng vat da co san, ngoai trir Kim
cuong.

Thang do d6 cung tuong d6i ndy mang nhiéu tinh han ché trong thuc tién st dung,
khdéng cung cap duogc két qua chinh xac va khong phu hop véi cac loai kim loai,
vat li€u hién dai.

Po6 cirng thang MohsKhoang vat

Tan (Mg551,0,,(OH)y)
Thach cao (CaSO,*2H,0)
D4 canxit (CaCO,)

D4 fluorit (CakF,)

Aptit (Ca,(PO,);(OH-,CI-,F-))
Octcla felspat (KAIS1;0y)
Thach Anh (S10,)

Topaz (Al,S10,(OH-,F-),)
Corundum (AL,Oy)
Kim cuong (C)

= O 00O O Ut W N -
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Cac phuong phap do d6 cimg thuong sir dung mot dau thir (co hinh dang dic
biét va c6 d6 cing 16n hon mau do) an tac dong 1én bé mit mau thir. Theo do
tri s6 do cimg duoc tinh toan trén co sé luc tdc dong va do sau hoic kich ¢d cua

vét 1om.

C6 4 phuong phéap do do cting duoc biét dén nhiéu nhat 1a:
- Phuong phap Brinell

- Phuong phap Vicker

- Phuong phap Knoop

- Phuwong phap Rockwell
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|.1. Phuwong Phap Do Dy Cung Brinell

Dugc phat minh boi ky su Johan August .
Brinell nguo1 Thuy Dién vao thang 8 nam
o\ ME——
<TN

1900.

Nguyén ly do do cirng Brinell

-Vét do duoc tao ra tir phuwong phap do ndy la miii do hinh vién bi (bi thép) c6
duong kinh D=10mm véi luc tac dung (L) 18n dén 3000Kg, 4n 16m vao bé mit cua
vat liéu kim loai can do.

Do6i voi cac vat liéu kim loai mém nhu Nhém, Pong, Chi... luc tac dung s& duge
giam xudng 500kg. Va doi véi cac loai vat liéu kim loai cuc cimg hodc kim loai da
qua qué trinh nhiét luyén, s& st dung dén bi thir vat liéu Cardbide Tungsten (dd
cing cao) dé giam thiéu bién dang dau thir.
- Sau khi tac dung luc 1én bi thép vao bé mit kim loai, trén bé mat kim loai s& xuat
hién vét 16m, ta s dung hé thong quang hoc (trong bo phu kién may do do cimg
Brinell) dé do duong kinh vét 16m (d)

- Luc nay ta co duong kinh vét 16m 1a d, duong kinh vién bi 14 D va luc tac dung L,
ta stir dung cong thirc dé xac dinh do cing Brinell cho vat liéu.
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- Pwong kinh miii do vién bi (bi thép) phu thudc vao chiéu diay mau do. Mau do
cang mong thi duong kinh vién bi cang nho. BPuong kinh miii do vién b1 dugc tiéu
chuan hoa theo ti€éu chuan quoc té 1a 10mm, Smm, 2.5mm va Imm.

- Tai trong do Pé két qua do dugc chinh xac ta nén chon tai trong sao cho ty 1€
gitra duong kinh vét 10m d va duong kinh vién bi D nam trong khoang (0.2 - 0.6).

- Thoi gian dat tai Thoi gian dat tai phu thudc vao do ciing cua vat liéu do va tuan
thu theo 2 nguyén tac sau:

+ Tai phai duoc dit cham va co kiém soat
+ Thoi gian dat tai thong thuong khoang 10-30 giay cho phép bién dang dan hoi
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Cac bwodce tién hanh do

Chon tai bat tai
2 =
3] [ Cé&dinh )
b ol | # | md (béng
. ) phang)
p..| '
— : Hé kiém tra
: : = hoc
, — quang hc
- = (0 -VDT=a?)
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Ung dung phwong phap do d§ cirng Brinell
- Dung do do ctring cac chi tiét 16n, do chinh xac khong qua cao nhu vat duc, ren

- Khong dung cho cac vat li€u qua cing, cac tam vat liéu mong, cac bé mat cong

Uu diém

- Pham vi do twong dbi rong

- C6 thé so sanh v&i cac tai trong
khac nhau (v&i cing mét hé sb
L/D? xac dinh)

- it nhay cdm v&i bé mat kiém tra
- C6 mbi lién hé twong déi voi do
bén kéo

CuuDuongThanCong.com

Nhwoc diém
- Vét do 1am bién clrng vat liéu
- Khdng thich hop cho vat liéu
mong, ma phu, vat liéu qua cirng,
cac bé mat cong
- Chiu anh hwéng béi nguoi
van hanh
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|.2 Phwong Phap Do Do Cung Vickers

Puoc phat minh vao nam 1922 baé1 ky su Smith va Sandland,

ta1 Anh.
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Nguyén ly do dd cirng Vickers

-Céc tinh toan cua phuwong phap do dé cirng Vickers khéng phu thudc kich
c® cua dau thtr. Dau thir c6 thé si dung cho moi loai vat liéu. Phép thdr str
dung mot mii thr kim cwong hinh chép 4 canh c6 kich thwdc tiéu chuan,
goc gitra cac mat phang dbi dién 1a 136°(+3°).

- Mii thtr dwore n vao vat liéu dwdi tAc dung clia céc tai trong khac nhau

- Sau khi cat tai trong, tién hanh do dwdng chéo d cla vét 16m va ap dung

coéng thirc tinh hodc doc gia tri hién thi trén man hinh thiét bi.

Vét do dé ctrng Vickers
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Cac bwédce tién hanh do

Chon tai Pat tai
E &
Chuén bi bé Cé dinh méu
mét 1> | (béng phéang
va c¢d dinh)
HV 8544 -
= 1: -D—z
L = tai, kgf

D = gia tri trung binh 2 dudng chéo, mm
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Hé théng kiém tra
quang hoc
Gia tri trung binh 2
dudng cheo

9

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ung dung do d9 cirng bang phwong phap Vickers
- Do d6 cung céc chi tiét nho, chinh xac
- Po vit liéu tam moéng

- Po bé mit vat liéu ma phu

Wu diém Nhwoc diém

- C6 thé so sanh v&i nhiéu tai trong Yéu cau phai chuan bji mau ky
- Mdt phwong phap cho tat ca vat liéu
- C6 thé kiém tra dién tich nhé va pha
riéng Ié Olympic Weight Bench Reviewa.
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|.3. Phwong Phap Po P Cirng Knoop
Ra doi vao nam 1939, boi nha khoa hoc Frederick Knoop va dong nghiép, tai
cuc tiéu chuan quoc gia (NIST) My

— e

3000 gf
3000 gf
—— O
1000 gf 1000 gf
———— O
- o
100 gf 100 gf

Knoop indentations Vickers indentations

Vét do Knoop va Vét do Vickers
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Nguyén ly phwong phap do do cirng Knoop

- Puoc xé&c dinh bang phuong phéap kiém tra vét 16m theo Knoop (giong véi
phuong phap Vickers). Trong phuong phap nay, mot miii do hinh kim tu thap
bang kim cuwong c6 géc & dinh 1a 130 d6 va 172 d6 30 dugc an vao bé mat vat
liéu tao ra mot vét co dudng chéo dai. P cung duge xac dinh bang do6 sdu ma

mili do Xuyén qua va do dai dudng chéo dai nhat.

- Luc duoc giir trong khoang 10-15 gidy. Sau khoang thoi gian do vét 16m duoc
tao ra trén mau thir. Canh dai gap gan 7 lan canh ngan va chiéu sau 1a 1/30 chiéu
dai. Dién tich vét Idm duogc xac dinh theo phuong phap quang hoc bang céch do
duong chéo dai nhat.

-Str dung miii do can hon phuong phap Vickers

- Tai trong do thap, vét do can va dai

-Tai trong do: <1 kg
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Cac buéec tién hanh

i ™

Chon tai bat tai

Chudn bibé | . [C6amnh mau ]
mét 7 | (bang phang

y | va co dinh) v

; | Hé thong kiém tra
HK = 14.229—; quang hoc
Chi dwéng chéo dai

l'. ,‘
|

L = tai, kgf
D = dwdng chéo dai, mm
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Ung dung phwong phap do d6 ctirng Knoop
- Do d6 cung céc chi tiét nho, chinh xac
- Vat liéu tim mong

- DO cirng bé mat vat li¢u ma phu

Uu diém

- 1 phwong phap do cho tat ca vat liéu
- C6 thé kiém tra dién tich nho va pha riéng 1&
- Vat liéu ma pha va do gan canh ctia mau

- Pac tinh cé hwéng cua vat liéu

CuuDuongThanCong.com

Nhwoc diém
- Khéng thé so sanh gitra cac tai
trong

- Phai chuan bi mau ky
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|.4. Phuwong Phap Do Dy Cirng Rockwell
Hugh M Rockwell (1890-1957) va Stanley P Rockwell (1886-1940) da tim ra
phuong phap thir do cimg Rockwell va nhan duoc bang sang ché vao ngay

15/07/1914
Nguyén ly do do cirng Rockwell

- Dung miii do kim cwong c6 goc ¢ dinh 1a 120 d6 va ban kinh cong R = 0,2 mm
hay mili do vién bi thép dugc toi cliing c6 duwong kinh 1/16, 1/8,1/4, ¥ Inch dé an
1én bé mit mau thir.

- Do ciing dugc xac dinh brfmg cach ta tac dung 1€n vién bi hodc miii kim cuong

hai luc 4n ndi tiép, luc ban dau 1a 100N (goi 13 lwe so cip), luc tiép theo 13 600N

Cac loai mii do Rockwell
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Quy trinh do d9 cirng bang phwong phap Rockwell

Tac dong dau thir vao vat mau voi mot luc t6i thiéu, thuong 1a 10kgf hodc 30kgf
néu vat liéu mém. Khi dat d6 can bang, thiét bi do s& ghi lai gia tri xac dinh (theo
doi dich chuyén dau do va cac phan hoi vé thay doi chiéu sau tac dong ciia dau
do. Tiép dén, trong khi van duy tri luc tic dong t6i thiéu, ta tac dong thém mot
luc t6i da. Cac qua trinh do nay dugc thuc hién trén may do d ctirng hoan toan tu
dong.

- Khi dat dugc d6 can bang, thoi tac dung luc toi da nhung van duy tri luc t6i
thiéu ban dau. Khi luc toi da duoc thu vé, do sau vét 1om trén bé mat vat thir sé

duogc phuc hoi mot phén. Do Sau vét 16m con lai (két qua cua phat va thu luc tbi

da) duoc sur dung dé tinh toan dé cirng Rockwell.
P;

P

¢ TRg g
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Trinh tu do d§ ctng bang phuong phap Rockwell

4 " 4§ ) 4 &

Chon thang Dat lwc thir 1 Tre lai lwc —r w—
do cap SO cap L I R
\ |_1 J \ u \ ! J .g Si)
4 w 4 ™ (" YiE
Ch‘uén bi DPoc vi tri DPoc vi tri - s
bé mat § o®g
\ ﬂ \ L \ ‘ | J é 0.10 _: 7 - '
[ Codinh mau | . 1 [ Tinhas | - e
(béng phang Bat e chénh léch | .,
| vaco dinh) k cap  vitri (h)

Mi do kim cwong hinh h
con, Rockwell thwong i> HR =100 - 0.002mm

- . =z h
Mi do vién bi, - _
Rockwell thwong [:> R = 0.002mm

h
Rockwell bé mat = _
ockwell bé ma [> HR =100 T —
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P cirng Rockwell duoc biéu dién boi mot dai luong quy ude phu thude vao chiéu sau h
ctia vét 16m va xac dinh theo cong thuc:
HR =k - h/e

Trong do:

+k: 1a hang s6 (dung bi k = 130, dung mili kim cuong thi k = 100)

+ e: 1a gia tri mot d6 chia ctia e. P61 v6i do ctimg e = 0.002mm. Doi voi do mém hay con
goi la d§ cing bé mit e = 0.00 1 mm

+0.002 hay 0.001 14 gia tri cia vach chia dong ho hay khi an miii do sau thém 0.002mm
hay 0.001mm thi kim dong hé dich chuyén mot vach.

+ h: 13 hiéu d6 sau hai 1an 4n (mm)
h=h2-hl
- Tuy theo luc tdc dung ma nguoi ta phan do cirng Rockwell ra 3 thang A, B, C tuong ing
- C6 nhiéu thang do do cing Rockwell, ki hiéu la RA, RB, RC,... tuy thudc vao loai va

kich thudc dau do cling nhu gia tri luc tdc dung dugc st dung
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Indenter Type
(Rl dmcenums mdcate Samcter )

Preliminary
Force

N (kgh

Total Force
N (kg

Typical Applications

;
2
s
Z
:
x

Spheroconical Diamond

98.07 (10)

S88.4 (60)

Cemented carbides, thin steel, and shallow case
hardencd steel.

Ball - 1L.S8S mm (1/16 in,)

98.07(10)

980.7 (100)

Copper alloys, soft steels, aluminum alloys,
malleable iron, etc.

Spheroconical Diamond

98,07 (10)

1471 (150)

Steel, hard cast irons, peaditic mallcable ron,
ttanium, deep case hardened steel, and other
matenials harder than HRB 100,

Spheroconical Diamond

98.07(10)

980.7 (100)

Thin steel and medium case hardened steel, and
pearlitic malicable iron

Ball - 3,175 mum (1/8 in.)

98,07 (10)

980.7 (100)

Cast wron, aluminum and magnesium alloys, and
bearing metals

Ball <« 1L.588 mm (1/16 1n.)

98.07 (10)

SES.4 (60)

Anncaled copper alloys, and thin soft sheet metals.

Ball - 1.588 mm (1/16 in.)

98.07 (10)

1471 (150)

Malleable iroas, copper-nickel-zine and cupeo-
nickel alloys

Ball -3.175 mm (1/8 in.)

98.07 (10)

SEE.4 (60)

Aluminum, 2inc, and lead

Ball « 3175 mum (1/8 in.)

98.07 (10)

1471 (150)

Ball - 6350 mam (1/4 in.)

98.07(10)

S88.4 (60)

Ball <6 350 mm (1/4 in.)

98.07 (10)

980.7 (100)

Ball « 6,350 mm (1/4 in,)

98.07 (10)

1471 (150)

Ball - 12,70 mm (12 in.)

98.07 (10)

S88.4 (60)

Ball - 12.70 mm (1/2 in.)

98.07 (10)

980.7 (100)

Ball - 12270 mm (172 in.)

98.07 (10)

1471 (150)

Bearing metals and other very soft or thin matenials,
Use smallest ball and heaviest load that does not
give anvil effect.
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Ung dung do @9 cirng Rockwell
-Phuong phéap do do cimg Rockwell duoc img dung rong réi cho nhiéu chi tiét véi

vat li€u, Kich thudc va hinh dang khac nhau.

- Trén cac dong may do do cimg hién nay déu c6 hé thong chuyén doi sang cac

thang do khac nhau.

Uu diém: Nhwoc diém:
- Khéng can hé théng quang hoc - Nhiéu thang do khac nhau v&i mii do
- Nhanh chéng va dé dang va tai trong khac nhau

- Khdng phu thudc vao nguwdi van hanh

- it bi anh hwéng b&i dd nham bé mat
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I1. PO BEN UON

Trang thai giéi han bi cong vénh khi vat liéu d6 chiu tmg suat udn.
Trudce khi dén gidi han udn, vat liéu sé bi bién dang dan hoi va trang
thai d6 tro lai trang thai ban dau khi tai trong bi loai bo. Khi vuot qua
diém cong vénh, mogt vai t6 chirc nho xuét hién bién dang vinh vién,

khong thé phuc hoi trang thai ban dau khi tai trong bi loai bo.
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Mau do 1a vat liéu duoc gia cdng thanh tiét dién hinh chir nhat véi
kich thudc phu thudc vao loai vat liéu va tiéu chuan ASTM duoc
dat tai theo ché do udn 3 diém hodc udn 4 diém.

Cac modul udén dugc tinh todn tr hé sd goc cua duong cong tai

trong — d6 vong.

Tiéu chuan do d6 bén uén ASTM C1161 cua st

Configuration Support Span (L), mm Loading Span, mm

A 20 10

B 40 20

C 80 40

Configuration Width (b), mm Depth (d), mm  Length (L), min,
mm

A 20 1.5 25

B 40 3.0 45

C 8.0 6.0 90
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Ung sudt ubn Oy = 3Pmax -
UF
2bh’
mL®

Modul uon EF = 4bh3

P . - taitrong 16m nhat khi mau bi pha héng
b - chiéu rong; & = chiéu cao va L — chiéu dai mau

m 1a a0 doc (hé sd gbéc) cia duwong cong tal trong — do vong
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A

Thiét bi 3 diém uodn Thiét bi 4 diém udn
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Load (Ibs)

800

600

400

200

GY-70 Carbon-
epoxy

Three-point flexural test with L/h=11-16
unidirectional (0°) laminates

T-300 Carbon—epoxy

E-glass—epoxy

Kevlar 49—epoxy
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Deflection (in.)
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