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Standard pressure gauges with digital or analogue indication
Calibration procedure

1 Pham vi ap dung

Vin ban ky thuat nay quy dinh quy trinh hiéu chuan ap ké ki u ch thi s va tuong tu
¢ pham vi do dén 500 MPa, & ch nh ac nh hon 1 % dung d ki m dinh ap ké,

huyét ap ké.

2 Giai thich tir ngir

Cac tu nglr trong van ban nay dugc hi u nhu sau:

2.1 pké chudn ki u ch thi s 1a chuan sir dung d do ap suat ¢ man hi n thi hozc
dau ra ¢ dang t n hiéu s két n i v&i cac dung cu ch thi khac bén ngoai (VD: may
t nh, man hinh diéu khi n...).

2.2 pké chudn ki u ch thi twong tu 13 chuan sir dung d do 4p suat ¢ s ch 1a ham
lién tuc cua gia tri tuong tmg cta dai luong do hodc t n hiéu dau vao.

2.3 Moi truong truyén ap suat: Moi chét st dung trong hé th ng tao ap suat.

2.4 Bim m ¢ co so (Reference level): Bi m do nha san ut quy wéc d ac dinh vi

tr m ¢ &p suét trén thiét bi.
2.5 UUT (Unit Under Test): Ap ké chuén ki u ch thi s va twong ty can hiéu chuén.
2.6 PKDPBD: b khong dam bao do.

3 Cac phép hiéu chuén
Phai lan luot tién hanh cac phép hiéu chuan ghi trong bang 1.

Bdng 1
TT Tén phép hi¢u chuin rl;ll}lzoqiijl:r%l':]c
1 Kim tra bén ngoai 7.1
2 Ki m tra k¥ thuat 7.2
3 Kim tra do luong 7.3




DLVN 288 : 2016

4 Phwong tién hi¢u chuin

Céc phuong tién dung d hiéu chuan dugc néu trong bang 2.

Bdng 2

Tén phwong tién dung
dé hiéu chuin

DPic trung ky thuit do lwong co
ban

Ap dung cho
diéu muc cia

quy trinh
1 | Chuén do lwong (lya chon m t trong céc chuan sau)
) o - Truong hop UUT c d ch nh
11 p ke chuankiu xac < 0,02 % thi DPKDBD cua gia 6.1: 7.3
p ttong tri 4p suat chuan < 1 3 sai s cho
phép cua UUT.
T . - Truong hop UUT ¢ d ch nh
1.2 p ke chuan ki u chat ac > 0,02 % thi PKDBD cua gia 6.1: 7.3
I ng tri 4p suat chuan < 1 4 sai s cho
phép cua UUT.

13 p ké chuan ki u ch thi 6.1 73
Tl DKDBD cua gia tri 4p suat <14 o
14 p ké chuan ki u ch thi sai s cho phép cua UUT. 6.1 73
' tuong ty o

2 Phwong tién do khac
21 Phuong tién do chén - Pham vi do < 30 Pa abs. 6.2:73
' khong -D chnhéc: 5 %. o
22 | Nhiét ké - Pham vi do: (18 + 28) °C. 5:7.3
' - Sai s cho phép: + 0,2 °C.

23 m ké - Pham vi do: (20 + 90) %RH. 573
' - Sai s cho phép: + 10 %RH. Y
24 Phuong tién do &p suat - Pham vi do: (950 + 1050) hPa abs. 6.2: 73
" | khquyn - Sai s cho phép: + 0,3 hPa. o
25 | Thuéc do - Pham vi do (0 - 350) mm. 6.1;7.3

- Sai s cho phép: £ 1 mm.
2.6 | Nivo Sai s cho phép: £ 2. 6.1, 7.3
2.7 | Bdng ho bam giay Sai s cho phép: £ 0,1 s. 7.3
28 N’Tti”ét k/é dlo n::ié:[ d ,CﬁakA, - i6i han do trén dén 35 °C. 73
-6 | pittdng/xylanh cua ap ké . - o '
pittong chuan - Sai s cho phép: + 0,2 °C.
3 Phwong tién phu
31 ng d nva dau n i phu Chiu dugc p suat I6n hon gigi 6.1

hop

han do trén cua UUT.




DLVN 288 : 2016

Ap dung cho
diéu muc cia
quy trinh

Tén phwong tién dung DPic treng ky thuat do lwong co
dé hiéu chuan ban

- Tao &p suat I6n hon giéi han do
trén cia UUT.

, - Phai k n, tang hozc giam &p suat
3.2 | Hé th ng tao ap suat m t cach déu dan. D giam 4p cua 6.2
hé th ng tao &p ¢ gidi han do trén
khéng vuot qua 5 % trong thoi
gian 5 ph t, sau khi @ chiu tai ¢
gidi han do trén 15 ph t.

- Tao &p suat I6n hon giéi han do
duai cua UUT.

- Phai k n, tang hozc giam &p suat
3.3 | Bom htchan khong m t cach déu dan. D tang &p suat 6.2
cua hé th ng ¢ gidi han do dudi
khéng vuot qué 5 % trong thoi
gian 5 ph t, sau khi & chiu tai ¢
gioi han do dudi 15 ph t.

34 | Bomtaoép suat tuyét Tao duoc &p suat nh hon 20 Pa 6.2
' di abs. '
3.5 | Ngudn dien Nguon C, DC phu hop véi dién 73

&p lam viéc va cong suat caa UUT.

L C chtc nang diéu ch nh &p suét
3.6 | Vandicu ap t i thi u bang gi¢i han do cua 6.2
UUT.

K n va chju duoc &p suit I6n hon 6.2

3.7 | Binh phanly - "
giai han do trén cua UUT.

5 Picu kién hi¢u chuin

Khi tién hanh hiéu chuan phai dam bao céac diéu kién sau day:

- Nhiét & hiéu chuan (18 + 28) oC, nhiét d khong dugc thay ddi qué 2 oC/h;

-D am <80 % RH;

- Ph ng hiéu chuan phai thoang kh , khong ¢ bui, cac chat an m n, khong bi d t
nng tu mt ph a va khong ¢ rung d ng;

- Ki m soat cira ra vao va cac thao tac chuy n d ng, giit cho 4p suat khong kh on
dinh va khdng tao ra cac ludng khong kh gay anh hudng téi két qua do;

- Khong d anh sang mit troi chiéu truc tiép vao UUT.

6 Chuan bi hi¢u chuin

Truéc khi tién hanh hiéu chudn phai thuc hién cac cong viéc chudn bi sau day:
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6.1 Yéu ciu chung
- C th st dung chuén 1a cac &p ké do ap suat twong d i két hop véi thiét bi do ap
suit kh quy n ¢ hiéu chuan cac UUT do ap suét tuyét d i, trong trudng hop ndy phai
t nh thém thanh phin PKDBD cua thiét bi do ap suét kh quy n gay ra.
- Truong hop sir dung chuan 13 4p ké chuan ki u p tténg & hiéu chuan cac UUT do
&p suat tuyét d i thi phai dang thiét bi do chan khong (muc 2.1 bang 2).
- Bom tao ap sut tuyét d i dugc sir dung cung véi thiét bi do chan khong d tao moi
truodng ap suat tuyét d i.
- Truong hop sir dung chuan 13 4p ké chuan ki u p tténg & hiéu chuan cac UUT ¢
d ch nh ac < 0,02 % thi phai dung thiét bi do ap suat kh quy n (muc 2.4 bang 2) d

ac dinh anh huong cua sirc day khong kh va nhiét ké d do nhiét d p ttong y lanh
cta chuan (muc 2.8 bang 2), st dung bién ban hiéu chuan theo m u phu luc 2.
- Chuan phai ¢ giéi han do, chirc ning do ph hop vai UUT va phai dugc lién két
chuan do luong qu ¢ gia.
- Bom h t chan khong duoc sir dung khi hiéu chuén cac UUT 1 &p ké do ap suét
chan khong hoic ap suét tuyét d i.
- UUT can duoc hiéu chudn theo toan b chu trinh (bao gom ca s luong di m do, s
lwong loat do, cac di m do phan b twong d i déu phu pham vi do).
- Pt chuan do lwong va UUT ¢ ciing m t didu kién moi truong t nhat 6 gid trudc
khi tién hanh hiéu chuan.
- Ki m tra tinh trang sin sang hoat d ng ctia chuan, cac phuong tién do sir dung véi
chuan va cic phuong tién phu dap tmg theo yéu cau trong bang 2 (tham khao tai li¢u
hudng d n van hanh cta nha san uat hoic quy dinh huéng d n sir dung).
- Tham khao quy dinh ctia nha san uit vé cach thirc ghép n i va yéu ciu khoi d ng
UUT (néu ¢).
6.2 Yéu ciu I p dit
- Lam sach dau ni cua UUT.
- Lap UUT theo phuong lam viéc quy dinh, d 1éch cho phép khi lap dat 1a 5 (d i véi
cac UUT la 4p ké chuén ki u chit 1 ng d 1éch cho phép 1a 1').
- Khi lap UUT va chuan vao vi tr 1am viéc ch y ldp rap sao cho cling nam trénm t
d cao.
ChU ¥: Néu ¢6 chénh léch chiéu cao ¢t chat Iong thi phdi tinh bU &p sudt theo cong
thire: P = pgh (1)
V6i: P: ap suit do chénh léch chiéu cao ¢ t chat I ng gy ra (Pa);

p: kh i luong riéng ciia moi truong truyén ap suat (kg ma);
g: gia tri gia t ¢ tai noi hiéu chuan (m s2);

h: chénh léch chiéu cao giita hai di m m ¢ co s cia UUT va chuan (m).
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6.3 So do 1 p dit
6.3.1 B i v6i trudng hop do ap suat du, moi truong truyén ap suat 1a kh , so dd 1ap dat
nhu hinh 1:

1 2 1. Chuén do luong
B 2. UUT
3 1y 3. Van didu 4p
o 4.Van a ap
5. B phan diéu ch nh ap suét
6 :| 5 6. Ngudn ap suat

Hinh 1. So d6 1 p dit dbi véi trudng hop do ap suit du,
mdi truomg truyén ap suat 1a khi

- Ngudn kh duge sir dung phai sach va khd.

- Hé th ng van diéu ap phl hop voi pham vi do ciia UUT (néu ¢ ).

- Sir dung van diéu ap d tao ap suat dén gin ap suat can do, sau d st dung b

phan diéu ch nh d tinh ch nh ap suat.

6.3.2 D i v6i trudng hop do ap sudt tuyét d i, moi trudng truyén ap suit 1a kh , so do
lap dat nhu hinh 2:

1
4 l—,ﬂ\ 1. Chuan do ludng
; T ) 2. UUT
3. Van dicu ap
4. Van a ap

5. B phén diéu ch nh ap suét
6. Ngudn ap suét
S 7. Bom h t chan khong

Hinh 2. So' dd 1 p dit ddi véi trudng hop do ap suit tuyét doi,
maoi truomg truyén ap suat 1a khi

- C th su dung b loc kh va van céch ly trong hé th ng.
- Trong trudng hop gia tri ap suét tuyét d i can do gip 10 lan so véi gia tri ap suat
kh quy n, cho phép sir dung két hop chuan do ludng do ap suét du va thiét bi do ap
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suit kh quy n d tham chiéu. Khi d gia tri ciia 4p suat tuyét d i do dugc bang tong

cua gia trj ap suat du va gia tri 4p suét kh quy n.

6.3.3 D i v6i trudng hop do ap sudt chénh 4p, mdi trudng truyén ap suit 1a kh , so d6
lap dat nhu hinh 3:

N

| R

1 2 1

. Chuan do ludng

. UuT

. Van can bang ap suat

. Van diéu ap

.Van aép

. B phén diéu ch nh ap suét
. Ngudn ap suét

. Bom h t chan khong

ol
-

(o]
(o]
0 ~NO 01k WN P

Hinh 3. So d6 1 p dit dbi véi trudng hop do ap suit chénh ap,
mdi truomg truyén ap suat 1a khi

- Sir dung van diéu ap va b phan diéu ch nh d tao ap suit dén gia tri ap suit nén.
Trong thoi gian & cac van can bang ap suét phai duge mo.

- P ng van cin bang ap suét. p suat chénh &p cin do duoc tao bang m t b phan
diéu ch nh ap suit.

- C th st dung hai chuan do luong do 4p suat du hodc cac loai chuan do ludong do
&p sut chénh 4p d tién hanh hiéu chuan.

- Sir dung m t bom h t chan khong lip dit ph a trudc van diéu ap d tao cac di m
&p suat nén nh hon 4p suat kh quy n.

6.3.4 D i v6i moi trudng truyén ap suét 1a chit 1 ng.

- Céch thirc 1ap dat vé co ban gi ng nhu d i voi truong hop méi truong truyén ap
suit 1a kh (nhu trong cac hinh 1, 2, 3).

- Céc van diéu ap dugc thay thé bang van a va két n i v6i binh chét 1 ng

- CAc nguon tao ap suat kh duoc thay thé boi cac thiét bi tao ap sir dung maéi truong
truyén 1a chat I ng (theo khuyén cdo ctia nha san uét).

- C th st dung binh phan ly khi méi truong truyén ap suat ctia chuan do luong va
PT khéc nhau.

- Lam sach cac chit | ng khac trong UUT va loai b cac bot kh ra kh i hé th ng tao
ap.
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7 Tién hanh hiéu chuin
7.1 Kiém tra bén ngoai
Phai ki m tra bén ngoai theo cac yéu cau sau day:
- UUT phai & tinh trang hoat d ng binh thudng, ¢ day du chi tiét, khong bi an m n,
ran nit, han g, ren dau n i va cac chi tiét khac khong bi h ng.
- Mit k nh hodc man hinh ch thi khong ¢ vét nirt, bot, ban, m ¢ va khéng ¢ cac
khuyét tat khac can tro viéc doc s ch .
- Trén UUT cén ¢ cac thong tin sau day:
+ Pham vi do 4p suét;
+ Pham vi do cua t n hiéu dién déu ra;
+ S san udt;
+ D ch nh ac;
+ Moi truong truyén ap suat;
+ Dién ap lam viéc.
h:
- Truwong hop trén UUT khong ghi khdc cdc thong tin trén thi ¢6 thé tra citu cdc @i
ligu ky thudt hodc yéu cau thong tin tir co' s¢ sir dung.

- Viéc hiéu ch nh hodc thay i thong s woc th ¢ hién khi  c6 thong bdo én co s¢
Sur dung.

- D ivéi UUT ¢6 I6m hon 1 co cdu ch thi, hiéu chuan vién can xdc inh rd yéu cau
hiéu chudn co cdu ch thi ndo Vi co sé sir dung.

7.2 Kiém tra ky thuit

Phai ki m tra k¥ thuét theo cac yéu cau sau day:

- iatri & chia nh nhat hodc budc nhay s hi n thi cu i cing cia UUT phai pha
hop véi d ch nh 4c va tuén theo d y sau: 1.10n 2.10n 5.10n
Trong 6: n 1a m t s nguyén dwong, nguyén am hoic bang 0.

- UUT phai hi n thi day di r rang, gié tri ch thi phai thay d6i déu khi ¢ su bién
thién &p sut.

- P i v6i cac UUT do ap sudt tuong d i, khi chua ¢ ap suét tac d ng thiét bi phai
hi n thi & di m “0”, nguoc lai phai didu ch nh & thiét bi ch thi d ng.

- DuNng gi4 tri ch thi trén chuan d 1am cin ¢t so sanh voi UUT khi thuc hién viée
hiéu chuén.

- P iv6i cac UUT la &p ké chuan ki u ch thi tuong ty, khi doc s liéu can phai g
nh vao thanh cia ap ké & 1am nh anh huong cia lyc ma sat réi moi doc gi tri &
m idi m do.

: 2016
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- P ivéi cac UUT 1a 8p ké chuan ki u ch this, ch doc gia tri & m i di m do khi ap
Suit & trang thai 6n dinh, gia tri ch thi thay d6i khong qua sai s cho phép

- P i v6i cac truong hop UUT 1a &p ké chuan ki u thay ngan va ki u ng nghiéng
phai sir dung moi truong ap suat truyén 1a kh .

7.3 Kiém tra do luwong

UUT duoc ki m tra do luong theo trinh ty n i dung, phuong phéap va yéu cau sau day:

7.3.1 Chudn bi kiém tra do lwong
- Trong trudng hop UUT 1a céc 4p ké ch thi s phai cap dién d say theo d ng thoi

gian do nha san uat hodc co s str dung yéu cau (thoi gian cap dién t i thi u 12 30
phut).

- Tang ap suat dén 0 %; 50 %; 100 % gidi han do trén d ki m tra sai s cia UUT.

Néu c sai 1éch vuot qua sai s cho phép thi phai tién hanh hiéu ch nh UUT cho phl
hop (néu UUT c chirc ning nay).

- Khi &p suat & gi6i han do trén dudi cia UUT, khoa van lai va duy tri trang thai ndy
trong thoi gian 15 ph t, sau d sir dung dong ho bam gidy (muc 2.7) kim tra sy rr

&p suét trong hé th ng trong v ng 5 ph t. Néu dat yéu cau quy dinh tai muc 3.2, 3.3
cta bang 2 thi phép hi¢u chuan méi dugc tién hanh. Tiép theo md van ra tir tir d ap
SUAt trg vé trang thai ban dau.

- Thyc hién thao tac khdi d ng trude khi do d UUT hoat d ng 6n dinh trong qua

trinh hiéu chuan. Tang ap suat dén giGi han do trén va giam ap suét dén gioi han do
dudi (s lan ting giam ap sudt dugc quy dinh trong bang 3). Thoi gian duy tri 4p suat
tai gi¢i han do trén va gidi han do dudi 16n hon 30 giay.
7.3.2 Lwa chon chu trinh higu chudn.

Can ¢t vao d ch nh 4c ciia UUT c th lya chon chu trinh

hoac B tai bang 3.

Bdng 3
chy | Pchinh | Séluwgng | S lan Theoigian | Thei gian | S6 loat do theo
tr nh ac tinh diém | tnggiam | thaydigia | cho diem
hidu theo higu ap suat | trido thql gidi hﬁan do| chidu | chidu

Ve cha toan | chuin téi | trwec khi | gian cho trén .
chuan i’ . t ng giam
thang do thieu do (s) (min)
A <0,1 9 3 > 30 2 2 2
B 01+1 9 2 > 30 2 2 1

h  :Divoicic UUT cé ph mvio >25

10

bar phdi sir dung chu trinh hiéu chudn A.
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- Chu trinh hiéu chuan duoc thuc hién theo so do sau:
Thuc hién cac loat do M1, M2, M3, M4 va thém cac loat do M5, M6 khi can 4c dinh
d tai lap lai.

A i6ihantrén z
2min
P M1 M2 [ M3 M4
ChnhdimO0 t
i61 han dudi
A
p M5 M6

¥

Hinh 4. Chu tr nh hi¢u chuin

- Chu trinh hiéu chuan B dugc thyuc hién theo so dd sau:
Thue hién cac loat do M1, M2, M3.

M1 M2 M3

Hinh 5. Chu tr nh hi¢u chuén B

: 2016
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30s - 30s

Divoiapkékiu
ch thi tuong tu,
thoi gian cho 1a 5 pht

Doc gia tri

Hinh 6. Thoi gian cho d ¢ gia tri d6i véi ap ké kiéu chi thi twong t

7.3.3 Trinh tw kiém tra

- M tat ca cc van cta hé th ng d ap suét tré vé 0, khi hé th ng d on dinh thuc

hién viéc diéu ch nh di m “0”. P i vdi cac thiét bj khong ¢ chirc nang ch nh “0” thi
b qua budc ndy, ghi lai gia tri 4p suat vao bién ban hi¢u chuan theo phu luc 1 hoic
phu luc 2.

- Viéc hiéu chuan tién hanh bang cach diéu ch nh ap suat 1an luot theo gia tri timg
di m do d dinh trude va ghi lai gia tri 4p sudt twong tng. Khi ap suat dat dén di m do
I6n nhat, khod tat ca cac van ctia hé th ng tao ap ¢ UUT chiu tai 2 phtd i voi ap ké
chthis (5 phtdivoiap ké ch thi twong tyr). Sau khi chiu tai, diéu ch nh ap suat
theo gia tri ting di m do & trén va ghi lai gia tri ap suét tuong ung. Thoi gian thay doi
&p suat va thoi gian chd doc két qua phai 16n hon 30 gidy.

- Tét chirc ning tu tao ap suét trén UUT (néu ¢ ) trong su t thoi gian chd 6n dinh d
doc s liéu.

- Khi diéu ch nh 4p suét ch ¥ khong dugc diéu ch nh qua gia tri 4p suét ¢ timg di m
do d quy dinh.

- Két qua hiéu chuan phai ghi vao bién ban hiéu chuan theo m u & phu luc 1 hodc 2.
- Xtr 1y két qua hidu chuan theo phuong phap va trinh ty trinh bay tai muc 8 va phu
luc 3, ¢ th tham khao cach t nh trong v du cu th trong phu luc 4.

- Truong hop sir dung chuan 13 4p ké chuan ki u p tténg & hiéu chuan cac UUT ¢

d ch nh ac < 0,02 % thi phai 4p dung phuong trinh co ban cua ap ké pittong tinh gia
tri ap suit tao bai chuan. Su dung bién ban hiéu chuén theo m u phu luc 2 (dua vao
nguyén ly cau tao ciia ap ké p ttong chudn d 4ac dinh cac thanh phan anh huong t6i
gié tri ap sut tao boi chuan).

[ p)
U e

= ! Ms . 5 1

FYRTREIY ey o e A )

Pi,s

12
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Trong 6:
>Mis - Kh i lugng ctia cc qua can, dia can g ¢, p ttong chuan (kg);
pM;s - Kh i lugng riéng cta céc qua can, dia can, p ttong cta chuan (kg ma);
Aos - Dién t ch hiéu dung cta p ttong ciia ap ké p ttong chuan (m2);
As - Hésdnné do ap suit ciia p ttong xy lanh chuén (1 Pa);
aps - Hé s d n nd nhiét cia p tténg chuan (1 oC);
acs - Hé s d n nd nhiét ciia xy lanh chuan (1 oC);
ts - Nhiét & cua p ttong xy lanh chuén (oC);
trer - Nhiét & quy chuan: 23 oC;
Y - Sirc cang bé mit cua chat I ng (N m);
Cs - Chuvicua p ttong chuan (m);
pt - Khiluong riéng cla chat 1 ng (kg m3);
h - Chénh léch chiéu cao giita 2 di m m ¢ ¢& so ciia chuan va UUT (m);
pa - Khiluong riéng cua khong kh dugc t nh theo cong thirc sau:
3, 4844Px — H (0,00252 t — 0,020582)
1000( t + 273,16)

pa= 2

P - P suatkh quy n (Pa);

H -D éamtuongd i ciia méi truong khong kh (%);
t - Nhiét @ méi truong khong kh (oC);

gi  -liatctrong truong noi do (m s2);

Pvac - p suat chan khong ¢ n lai trong budng chan khong (Pa).

8 Uédc lwgng d khong dam bio do

DKDBD cua phép hiéu chuén dugc tong hop tir cic ngudn sau:

8.1 b khong dam bao do, ua(p) - loai

8.2 D khong dam béo do ciia chuén, us(p) - loai B

8.2.1 PKDBD cua chuan d i voi truong hgp chuan duge st dung 14 4p ké chuan ki u
chit I ng, ap ké chuan ki u ch thi tuong tu, ap ké chuan ki u ch thi s

Céc thanh phan DPKPB do cua chudn bao gom:

- DPKDBD ciia chuan, usc(p)

- PKDBD cuia phuong tién do sir dung cling véi chuén, uamb(p): &p dung khi sir dung
chuan do 4p suét tuong d i va thiét bi do 4p suét kh quy n (muc 2.4 bang 2) d hiéu
chuan cac UUT do ap suit tuyét d i
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DLVN 288 : 2016

- DPKDBD do ¢ 6n dinh ctia chuan, ustaility(p)
DKDBD chuin tong hop, us(p):

s () = Wz (p) + Uard (p)'+ U s p) ©)
8.2.2 PKDBD cua chudn d i voi truong hop chuan dugc sir dung 1a ap ké p ttong
chuan.
- PKDBD do d 6n dinh cua gia trj 4p suat chudn, ui(p)
- DPKDPBD dién t ch hi¢u dung, uz(p)
- PKDBD hé s d n ng ap suat, us(p)
- BPKDBD kh i lugng qua can, p ttong, ua(p)
- DPKDBD nhiét d p ttong xy lanh, us(p)
- BPKDBD hé s d n no nhiét ctia p ttong xy lanh, us(p)
- DPKDPBD gia t ¢ trong truong, u7(p)
- PKDPBD kh i lugng riéng khdng kh , us(p)
- PKDBD chénh léch chiéu cao ¢ t chit I ng, ua(p)
- PKDBD lyc tac dung theo phuong thing dung, uio(p)
DKDBD chuan tong hop us(p):

Us (p) = iz (P) + Uz (p) + ... + Usz (p) + Uz (P) (4)

8.3 b khong dam bao do ctia UUT, uuut(p) - loai B:
Céc thanh phan PKDB do cia UUT bao gom:

- PKDBD do d phan giai, ur(p)

- PKDBD do d Iéch di m “0”, ufo(p)

- PKDPBD do d lap lai, up(p)

- PKDBD do d tai lip lai, us(p) d i voi truong hop UUT 1 &p ké chuan ki u ch thi
S.

- PKDBD do d hdi sai, un(p)

DKDBD chuin tong hop, uuu(p):

Uu(p) = Yr (p) + Uroz (P) + Uzs(p) + Uz (P) + Uza (p)  (5)
8.4 P khong dam bao do tong hop, uc(p) :
uc (p) =4z (p)+ uz (p) + uw (p) (6)

8.5 b khong dam bao do mo r ng Ue(p):
T nh véi muc d tin cdy 95 %; hé s phu k=2
Ue(p) = k x uc(p) (7)
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DLVN 288 : 2016

Thanh phan nay s& dugc cong b trong gidy chimg nhan hiéu chuén.

Ghi chl: Huwéng dan tinh todn chi tiét cac thanh phan DKDBP xem trong phu luc 3.

9 Xir ly chung

9.1 p ké chuan ki u ch thi s va twong tu sau khi hiéu chuan néu dat cac yéu ciu quy
dinh tai muc 7 va téng cta cac d 1éch chuan ap suit voi DPKDBD mo r ngtaim i

di m do twong (ng khéng vuot qua sai s sai s cho phép ctia UUT thi dugce cap

chirng ch hiéu chuan (tem hiéu chuan, giay ching nhan hiéu chuan,...) theo quy dinh.
92 p ké chudn ki u ch thi s va tuong tu sau khi hiéu chuén néu khong dat m t
trong c4c yéu cau trén thi khdng cip chimg ch hiéu chuan méi va a dau hiéu chuan
cli (n€u ¢).

9.3 Chu ky hiéu chuan cua ap ké chudn ki u ch thi s va twong ty 1a 12 thang.
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Tén co quan hiéu chuan

Tén chuan phuong tién do:

Ki u:

Co s0O san uat:

BIEN BAN HIEU CHUAN
S

S:

. Nimsanuit
Dac trung KF thUAt ¢ ..o e

Phu luc 1

Cososudyng:
Phuong phap thye hién:
Chuan, thiét b ch nh AUGC ST AUNE: «...oveeeeeeeeeeeeeee e

Nguoi thye hién:
bia di m thyc hi¢n.

1 Kiém tra bén ngoai:

2 Kiém tra ky thuat:

3 Kiém tra do lwong:

KET QUA HIEU CHUAN

O Dat
O Dat

O Khong dat
O Khong dat

Kh i lugng riéng chit Ing:.......ccooovvvricrreeeennn.
... Ngay thyc hién:

Gia tri
ap suit
chuan

Gid tri trén chi thi trén UUT

Chu trinh hiéu chuén

Chu trinh ki m tra khi
ac dinh 4 tai lap lai

Chu trinh hiéu chuéan B

M1
(chiéu tang)

M2
(chiéu giam)

M3
(chiéu tang)

M4
(chiéu giam)

M5
(chiéu tang)

M6
(chiéu giam)

bar

bar, Pascal

Min

Min

min

Min

min

Min

min

{

{

T

{

T

{

T

Max

Max

max

Max

max

Max

max

4 Két luan:

Nguoi soat lai
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Phu luc 2

Tén co quan hiéu chuan BIEN BAN HIEU CHUAN ©
............................... S,

Tén chuan phuong tién do:

Ki u:
Co sO san uat:

~ Nam san uat:

PAC trung KF thUAt 1 ...oceiiiiiiiciece ettt e st e e e e ee e sneeenee e

Chuan, thiét b ch nh AUQGC ST AUNE: «...oveeeveeeeceeeeeeeee et
Di8U KIEN MOT tIUONG: ....ovoovoeeeeeeeeee e ses e ees et es s s e eess e s es et
NRIEE @t D AM: oo
Chénh Iéch chibu cao:..................... Kh i luong riéng chat I1ng:........cccovvceeeeeennnne.

Nguoi thyc hién:

Ngay thuc hién:

Pia di m thuc hién:

KET QUA HIEU CHUAN

1 Kiém tra bén ngoai: O Dat O Khong dat
2 Kiém tra ky thuat: O Dat O Khong dat

3 Kiém tra do lwong:

S6 ligu ciia 4p ké pittong chuan va diéu kign moi truong ia tri o
P dbi véi lwgt do M1 ap suat la tri
TT | danh Qua cén dat S Nhiét Nhiét | chuan | doc trén
¢ am v 2 v , Y
nghia trén ap ké tﬁém dmoi | Pam I;abm/ d tinh UuT
p ttdng chuén truong VAC 1 pPIC | dugc
(onv) (quds) @ | (o | @R | @ban | o | (nw) | (enw)
1
2
3
n

§* : Ap dung khi ding chudn 13 &p Ké pitténg é hiéu chudn UUT ¢6 ¢ chinh xdc < 0,02 %
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S6 ligu ciia &p ké pittdng chuan va diéu kign moi trwong doi | ia tri o
P véi lwgt do M. &p suét ia tri
TT | danh | Quacan dat Nhiét Nhiét | chuan | doc trén
: S gam g 2 v . ¢
nghia trén ap ké ﬂg]ém dmoi | Pam Eabm/ d tinh UuT
p ttdng chuan truong VAC P/IC duogc
(onvi) (quas) © (o) | RH) | mban | () | (onw) | (omw)
1
2
3
n

4 Két luan:
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Phu luc 3

HUONG DAN XU LY KET QUA HIEU CHUAN VA UOC LUQNG
PQ KHONG PAM BAO PO

A Xir Iy két qua hiéu chuin

i4 tri ch thi trén chuan do ludng va trén UUT thong thuong ¢ m i quan hé tuyén
tinh.
Ly truc Y bi u thi tap hop cac gia tri ch thi trén UUT (i), truc X bi u thi tip hop cac
gié tri ap sudt ch thi trén chuan do luong (Xi), thi tap hop cac di m do s& 1a (Xi,Yi), s
lan do (quan trac) la n.
Vi X vaY ¢ miquan hé tuyén t nh nén cong thic hiéu chuén 1a:

Y =a+bX

i tri ciia hé s a, b dugc tim bang phuong phap binh phuong cyc ti u:

(|

X

X=

5y
. Xlx-Rl-]
Y(xex]

a=y— bx
B Uéc lwgng d khong dam bio do

1 D khong dam bao do ua(p) - loai

Dung phuong phap binh phuong cuc ti u d 1ap bi u thitc t nh toan d khong dam do
kiu.
b khong dam bao do kiu dugc t nh bang cong thirc sau:

Uai= #’:\2 + Xi2Sa0 + 2XiSaSs r(a, b)

Trong 6:
- Sy la d léch chuén ctia Y : Sy:\/Z(y —a—bxi)
n-2
- Salad léch chuan cua a : Sa= Sy x . i :
N2 Xi—i(2 X)

- Sbla d léch chuan cia hé s g ¢ b: So = Sy x

\/nz Xiz—r(]Z Xi)e

19



- r(a,b) la hé s tuong quan: r(a, b) =- L

NSTIE

2 P khong dam bio do ciia chuén us(p) - loai B
2.1 DKDBD ctia chuan d i v6i truong hop chuan duoc sir dung 12 4p ké chuan ki u chat
I ng, 4p ké chuan ki u ch thi trong tu, ap ké chuan ki u ch thi s .
Céc thanh phin PKDBD cua chuén bao gom:
2.1.1 DKDBD cuia chuan usc(p): thanh phan nay duoc ldy tir gidy chirng nhan hiéu chuan,
t nh tr PKDBD m¢ r ng véi mue d tin cady P(%) va hé s phu k.
Ue

ue)=
2.1.2 DKDBD clia phuong tién do uams(p): &p dung khi sir dung chuan do 4p suit tuong
d i va thiét bi do ap suét kh quy n (muc 2.4 bang 2) ¢ hiéu chuin cac UUT do ap suét
tuyét d i : thanh phan nay dugc lay tir gidy chirng nhan hiéu chuén, t nh tir DPKDBD mé
r ng véi mae d tin cay P(%) va hé s phu k.

Ue
Uamb (p) = K

2.1.3 DKDBD do d 6n dinh ctia chudn ustabitity(p): thanh phan ndy lay tir thuc nghiém d
¢ dugc d tai 1ap lai cua chuén.
driffvalue

U subiity(p) = T
DKDBD chuan tong hop us(p):

Us (p) = 4 () + s (pf + U ()
2.2 DPKPBD cua chuan d i voi trudng hop chuan duoc sir dung 12 4p ké p ttong chuén.
Céc thanh phan DPKDB do cua chudn bao gom:
2.2.1 D 6n dinh cta gia tri 4p suat chuan ui(p)
Puoc ly tir gidy chirg nhan hiéu chuan hodc ldy tir t nh toan thyc nghiém cho ting di m
do.
ui(p)=a+bxp
2.2.2 BKDBD cuia dién t ch hiéu dung u2(p)
Puoc ly tir gidy chirmg nhan hiéu chuan.

p U‘Ao,s ’

uz (p) = &

2.2.3 DKDBD ctia hé s d n nd ap suét us(p).
Pugc lay tir gidy chimg nhén hiéu chuén.

U(As)

Us(p)=-pzx
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2.2.4 bKDBD cua kh i lugng qua can, p ttong us(p)
Pugc lay tir gidy chimg nhan hiéu chuén.

P UM:)
U= =

2.2.5 b khong dam bao do cia nhiét d p ttong xy lanh us(p).
Nhiét d p ttong xy lanh dugc do truc tiép voi diéu kién nhiét d duy tri trong khoang
+1oC va PKDBD c th duoc liy bang: U(t) = 2 oC.

u(t)

Us (p) =P x (aps + 0tcs ) Vi
2.2.6 bPKDBD cua h¢ s d n nd nhiét us(p).
DKDBD ciia hé s d nno nhiét cta p tténg xy lanh ¢ th 1dy bang 10 % va d léch so
vGi nhiét d chuan 14 2 oC.
At

Us (p) = ps x U(0tps + 0les ) X ’

2.2.7 bPKDBD cua gia t ¢ trong truong uz(p).
Puoc ly tir gidy chirg nhan hiéu chuan. Truong hop gia t ¢ trong truong t nh theo vi
d, d cao so v&i mit nudc bi n ctia noi do thi U(g) ¢ th liy bang: U(g) =1.10-sx g

Cong thuire t nh gia t ¢ trong truong theo vi d va d cao so vai méat nude bi n:

g =9,7803184 x{1,0 +[0,0053024 x sin- (6) 1-70,0000059 x sin: (20)J} — 0, 000003086 x H
Trong 6:
g: Gia t ¢ trong truong noi do (m s2);
0: Vi d noi do (o);
H: D cao noi do so voi mdt nude bi n (m).
o= e

2.2.8 bPKDBD cua kh i lugng riéng khdng kh us(p).

i4 tri cua kh i lugng riéng khéng kh & didu kién tiéu chuan 1a 1,2 kg ms, nhung do ap
suit kh quy n, nhiét ¢ méi truong, ¢ 4m twong d i thay doi nén kh i luong riéng
khong kh ¢ th thay ddi ti da + 5 % va DPKDBD cua kh i lugng riéng khéng kh ¢ th
lay bang: U(pa) = 5,0.10-2x pa, gia tri k duoc liy trong gidy chirng nhan hiéu chuan

p y U(pa)

(pws=ps) K
2.2.9 DKDBD cuia chénh léch chidu cao c t chat 1 ng us(p).

us (p) =

DKDBD ciia chénh léch chiéu cao ¢ t chat 1 ng t i da bang: U(Ah) =2 mm

U(ah)
u9(p):pf><g>< K
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2.2.10 DPKPBD cua luc tac dung theo phuong thing dimg uo(p).
Lyc tac dung theo phuong thing ding: F* = F x cosf. Trong truong hop khi 6 < 0,5” d
khong dam bao do theo 8 dugc udc luong bang: U(0) = 5,82.10-4 rad va lay theo phan b
hinh chir nhat.
uU(0s)
Uio (p) = p x sinBs x B

DKDBD chuin tong hop us (p):

us (p) 2412 (p) +u2z2 (p) + ... + U9z (p) + U202 (P)

3 D khong dam bao do ctiia UUT uuut(p) - loai B:
3.1 bKDBBD do d phan giai ur(p)
- P ivéi cac UUT ki u ch thi tuong tu:
D phan giai (r) ctia UUT ki u ch thi tvong tu 12 khoang cach nh nhét giita hai vach
chia lién ké ¢ th chia m t cach u6c lugng & 4c dinh kim ch cua ch thi ch vao gia tri
nio. B i vai ap ké ch thi twong ty d phan giai ¢ th duoc ldy bang 1 2 hodc 1 5 gia tri
&p suét giita hai vach chia lién k&. Truong hop khoang cach gitra hai vach chia lién ké 16n
hon hoic bang 2,5 mm d phén gidi ¢ th dugc lay bang 1 10 gia tri ap suét cia khoang
cach d . D ivéi cac co cau ch thi kim, dang ciia phan b 1a hinh tam giac. B i véi co
cau ch thi vach dang thudc, dang ciia phan b 1a hinh chit nhat.
-Pivéicac UUT kiu chthis:
D phan giai (r) cia UUT ki u ch thi s 1a gié tri tvong ng véi m t buéc nhay nh nhét,
dang ctia phan b l1a hinh chit nhat. D i vdi cac UUT c cac budce nhay khac nhau trong
toan thang do thi & phan giai dugc chon 12 gia tri 16n nhat.
- P i v6i cac UUT ch thi ¢ dao d ng thing giang bat thudng :
Néu cac UUT ch thi ¢ dao d ng thing giang bét thuong thi d phan giai (r) s& t nh bang
12 khoang dao d ng d i véi cac UUT ki u ch thi twong tu, va bang 1 2 khoang dao d ng
¢ ng Véi m t budc nhay nh nht vé gia tri d i v6i UUT ki u ch this .
D i vdi co cau ch thi ¢ dang phan b 1 hinh tam giac cong thirc t nh DPKDBD ur(p) nhu
Sau:
r
ur (p) = T

D i vdi co cdu ch thi ¢ dang phan b 1a hinh chit nhat cong thirc t nh DPKDBD ur(p) nhur
Sau:

r

ur (p) = Nl
3.2 b khong dam bao do do d 1éch “0” ufo(p):
D léch “0” can dugc 4c dinh v6i m i chu ky do bao gdm ca chu trinh do khi ting va
giam 4p suét. Cac gia tri d léch “0” duoc t nh nhu sau:
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fo= max{}u,o — X1,0 ,H4,0 — X30, *},0 — X50 |}

Céc ch s cua gia tri do doc tai di m “0” cua m t loat do M1 dén M6

Cong thae t nh BPKDBD uro (p) nhu sau:

()= —=

fo p = 24—
3.3 b khong dam bao do do d lap lai uw(p):
DPKDBD do 4 1dp lai dugc ac dinh nhu sau:

b'uwj = (I)(S,j — X30 ) — (Xl,j — X1,0 ) |
b'downj = (I)(4,j — X40 ) - (X 2 — X 20 ) |

D'mean, j = max{b'up,,- , bldown,j}
Vi j 1a s thir ty cua di m do.
Cong thie t nh BPKDBD uv(p) nhu sau:
D' mean.j
W)=, o
3.4 b khong dam bao do do d tai lap lai un(p):
b khong dam bao do do 4 tai 1p lai dugc ac dinh nhu sau:

bup,j = (IXs,j — X5,0 ) — (Xl,j — Xl,o) |
bdown,j = (IXe,j — X60 ) - (Xz,j - Xz,o) |

B mean, j = max{bup,j , bdown,j}
Vi j 1a s thir ty cua di m do.
Cong thie t nh BPKDBD ub nhu sau:
Drmean,j
wp=
3.5 B khong dam bao do do d hoi sai un(p):
b khong dam bao do do d hoi sai duoc 4c dinh nhu sau:

H mean,j = i {I(XZJ — 0 ) = (X5 = X0 ) 41 (>14,,- — Xa0) = (Xas = X0 ) + QXe,l — x50 ) = (X85 = Xs0 )} |

Vi jlas cua di m do vanlas chu ky do trong chu trinh
Cong thie t nh BPKDBD un(p) nhu sau:

hmean i

DKDBD chuin tong hop uuut(p)

Uu(p) = Yar (p) + Utz () + Uz(p) + Uz () + Uzn (p)
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4 D khong dam bao do t ng hop uc(p):

OO0 kg o apvpupup &+
5D khong dam bao do m r ng Ue(p):
T nh véi muc d tin cdy 95 % ; hé sphu k=2

Ue(p) = k x uc(p)
Thanh phan nay s& dugc cong b trong gidy chimg nhan hiéu chuén.
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Phu luc 4

Vi DU VE HIEU CHUAN AP KE CHUAN KIEU CHI THI SO
(Str dung &p ké pittdng chudn é hiéu chuan cac i tirong c6 ¢ chinh xac <, 2 %)

1 Pbi twong higu chuin:

Tén d i twong: p ké hién s chuan
Ki u: Digiquazt

Pham vi do: (0 + 275) MPa

b chnhéac: 0,01 %

Model: 745-40K

H ng san uét: Paroscientific-My

2 Chuin dung dé hig¢u chuan:
Tén d i twong: p ké p ttbng chuan
Ki u: Pittbng

Pham vi do: (5 + 275) MPa

b ch nh 4c: 0,006 %

Model: Ruska 2492-B3

H ng san uét: Ruska-My

Thong s khac cua chuan:
Giat c trong truong (m/s2)
Kh i lugng riéng qua can pm (kg/ms)
Dién tich hi¢u dung ¢ 23 oC Ao(mz)
Hé s dan no &p suat A (Pa-)
Hé s d&n no pittdng/xy lanh o (°C-1)
Nhiét d chuan (°C)
Stic cang bé mat caa dau y (N/m)
Chu vi pittdng C(m)

3 Piéu kién hiéu chuin:
Nhiét d : (20 £ 2) oC
b am: (40 + 3) %RH
p suat kh quy n: (1016 + 3) mbar

iat c trong truong: (9,786689 + 0,000001) m/s2

4 Két qua hiéu chuan:

9,78668927
8000

8,399414 x10-06
-2,28%x10-12
9,10x10-06
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3,09%10-02
0,010273744

D i v6i loat do M1, chu trinh lya chon , s di m hiéu chuan 12 di m.

Ap suét S6 ligu cita ap ké pittdng chuan va diéu kign moi trudng Gia tri ap o
11 | damh dbi véi lwgt do M1 suat chuin | Giatridoc
" . S gam s 2 Apsuit | Nhist t nh duoc trén UUT
nghia Qua can thém Nhiét d D am KQ dPIC *
(MPa) (No of mass) (9) (©) (%) (mbar) (©) (MPa) (MPa)
1 0 0 20,4 42,50 1016,76 19,2 -0,003076 -0,0031
2 25 G;1;20;22;28 50,450 20,4 42,20 1016,76 19,4 24,999824 24,9998
3 50 G;1;2;3;20 98,680 20,5 42,10 1016,73 19,4 50,000127 50,0001
4 75 G;1-5;21;28 143,570 20,5 42,00 1016,72 19,4 75,001328 75,0013
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D i v6i loat do M2, chu trinh lya chon , s di m hiéu chuan 12 di m.

D i v6i loat do M3, chu trinh lya chon , s di m hiéu chuan 12 di m.
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D i v6i loat do M4, chu trinh lya chon , s di m hiéu chuan 12 di m.

D i v6i loat do M5, chu trinh lya chon , s di m hiéu chuan 12 di m.

D i v6i loat do M6, chu trinh lya chon , s di m hiéu chuan 12 di m.
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75 G;1-5;21,28 144570 | 21,27 39,00 1013,09 20,5 | 75,000791 | 75,0008
5 100 G;1-7;22;30 1,620 21,25 39,00 1013,12 20,5 | 100,001688 | 100,0017
6 125 G;1-8;20;21;22;28;30 40,720 21,24 39,00 1013,12 20,5 | 125,002688 | 125,0027
7 150 G;1-10;20;21;30 75,660 21,23 39,00 1013,11 20,5 | 150,003789 | 150,0038
8 175 G,1-12;20;28;30 109,500 | 21,22 39,10 1013,11 20,5 | 175,005489 | 175,0055
9 200 G;1-14;21;22;30 138,580 | 21,21 39,10 1013,12 20,4 | 200,006488 | 200,0065
10 225 G;1-16;23;28;30 166,460 | 21,21 39,20 1013,15 20,4 | 225,007585 | 225,0076
11 250 G;1-18;29 5,850 21,22 39,20 1013,17 20,4 | 250,007983 | 250,0080
12 275 G;1-14;21;28;29 26,260 21,23 39,20 1013,17 20,4 | 275,007783 | 275,0078

(*) Sir dung phurong trinh co ban ciia &p ké pittong tinh ra gia tr; nay.

5 Tinh @ khéng dam bao do kiéu A ua(p)
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1,9997E+02 | 2,0000E+02 | 4,0002E+04 | 1,9997E+02 | 3,9994E+04 | 6,6649E-06 | 6,0666E-04
34 2,2496E+02 | 2,2501E+02 | 5,0628E+04 | 2,2496E+02 | 50617E+04 | 4,0710E-09 | 6,9967E-04
35 2,4995E+02 | 2,5001E+02 | 6,2504E+04 | 2,4995E+02 | 6,2480E+04 | 6,6327E-06 | 8,0718E-04
36 2,7494E+02 | 2,7501E+02 | 7,5630E+04 | 2,7494E+02 | 7,5611E+04 | 50357E-05 | 9,2414E-04
37 0,0000E+00 | -3,3090E-03 | 1,0949E-05 | O0,0000E+00 | O0,0000E+00 | 3,5205E-05 | 9,2446E-04
38 2,4998E+01 | 2,4999E+01 | 6,2493E+02 | 2,4998E+01 | 6,2491E+02 | 1,1578E-05 | 8,0744E-04
39 4,9996E+01 | 50000E+01 | 2,5000E+03 | 4,9996E+01 | 2,4998E+03 | 3,8493E-07 | 6,9988E-04
40 7,4993E+01 | 7,5001E+01 | 5,6252E+03 | 7,4993E+01 | 56245E+03 | 1,7579E-06 | 6,0683E-04
41 9,0989E+01 | 1,0000E+02 | 1,0000E+04 | 9,9989E+01 | 9,9991E+03 | 9,9434E-06 | 5,3588E-04
42 1,2498E+02 | 1,2500E+02 | 1,5626E+04 | 1,2498E+02 | 1,5623E+04 | 1,8077E-05 | 4,9660E-04
43 1,4998E+02 | 1,5000E+02 | 2,2501E+04 | 1,4998E+02 | 2,2497E+04 | 1,1375E-05 | 4,9656E-04
44 1,7497E+02 | 1,7501E+02 | 3,0627E+04 | 1,7497E+02 | 3,0621E+04 | 4,8484E-06 | 53577E-04
45 1,9997E+02 | 2,0001E+02 | 4,0003E+04 | 1,9997E+02 | 3,9995E+04 | 1,9482E-07 | 6,0667E-04
46 2,2496E+02 | 2,2501E+02 | 5,0629E+04 | 2,2496E+02 | 50618E+04 | 3,7287E-06 | 6,9967E-04
47 2,4995E+02 | 2,5001E+02 | 6,2505E+04 | 2,4995E+02 | 6,2490E+04 | 1,7677E-05 | 8,0718E-04
48 2,7494E+02 | 2,7501E+02 | 7,5630E+04 | 2,7494E+02 | 75611E+04 | 3,7306E-05 | 9,2414E-04
49 0,0000E+00 | -2,5690E-03 | 6,5998E-06 | O0,0000E+00 | O0,0000E+00 | 4,4532E-05 | 9,2446E-04
50 2,4998E+01 | 2,4998E+01 | 6,2490E+02 | 2,4998E+01 | 6,2490E+02 | 7,3302E-06 | 8,0744E-04
51 4,9996E+01 | 50000E+01 | 2,5000E+03 | 4,9996E+01 | 2,4998E+03 | 4,9758E-08 | 6,9988E-04
52 7,4993E+01 | 7,5000E+01 | 5,6249E+03 | 7,4993E+01 | 56244E+03 | 87846E-06 | 6,0683E-04
53 9,0989E+01 | 1,0000E+02 | 1,0000E+04 | 9,9989E+01 | 9,9989E+03 | 2,5181E-05 | 5,3588E-04
54 1,2498E+02 | 1,2500E+02 | 1,5625E+04 | 1,2498E+02 | 1,5623E+04 | 4,5337E-05 | 4,9660E-04
55 1,4998E+02 | 1,5000E+02 | 2,2500E+04 | 1,4998E+02 | 2,2497E+04 | 54971E-05 | 4,9656E-04
56 1,7497E+02 | 1,7500E+02 | 3,0626E+04 | 1,7497E+02 | 3,0621E+04 | 32712E-05 | 53577E-04
57 1,9997E+02 | 2,0000E+02 | 4,0002E+04 | 1,9997E+02 | 3,9994E+04 | 1,1423E-05 | 6,0667E-04
58 2,2496E+02 | 2,2501E+02 | 5,0628E+04 | 2,2496E+02 | 50617E+04 | 1,6456E-07 | 6,9967E-04
59 2,4995E+02 | 2,5001E+02 | 6,2503E+04 | 2,4995E+02 | 6,2480E+04 | 3,1646E-06 | 8,0718E-04
60 2,7494E+02 | 2,7501E+02 | 7,5630E+04 | 2,7494E+02 | 75611E+04 | 4,0498E-05 | 9,2414E-04
61 0,0000E+00 | -3,1050E-03 | 9,6410E-06 | O0,0000E+00 | O0,0000E+00 | 3,7667E-05 | 9,2446E-04
62 2,4998E+01 | 2,4997E+01 | 6,2485E+02 | 2,4998E+01 | 6,2488E+02 | 3,1605E-06 | 8,0744E-04
63 4,9996E+01 | 50000E+01 | 2,5000E+03 | 4,9996E+01 | 2,4998E+03 | 1,2436E-06 | 6,9988E-04
64 7,4993E+01 | 7,5001E+01 | 5,6251E+03 | 7,4993E+01 | 56245E+03 | 3,9530E-06 | 6,0683E-04
65 9,0989E+01 | 1,0000E+02 | 1,0000E+04 | 9,9989E+01 | 9,9990E+03 | 1,2891E-05 | 5,3588E-04
66 1,2498E+02 | 1,2500E+02 | 1,5626E+04 | 1,2498E+02 | 1,5623E+04 | 2,1335E-05 | 4,9660E-04
67 1,4998E+02 | 1,5000E+02 | 2,2501E+04 | 1,4998E+02 | 2,2497E+04 | 2,0158E-05 | 4,9656E-04
68 1,7497E+02 | 1,7501E+02 | 3,0627E+04 | 1,7497E+02 | 3,0621E+04 | 9,7012E-06 | 53577E-04
69 1,9997E+02 | 2,0001E+02 | 4,0003E+04 | 1,9997E+02 | 3,9994E+04 | 2,4440E-06 | 6,0667E-04
70 2,2496E+02 | 2,2501E+02 | 5,0628E+04 | 2,2496E+02 | 50617E+04 | 2,0248E-07 | 6,9967E-04
71 2,4995E+02 | 2,5001E+02 | 6,2504E+04 | 2,4995E+02 | 6,2490E+04 | 6,5684E-06 | 8,0718E-04
72 2,7494E+02 | 2,7501E+02 | 7,5629E+04 | 2,7494E+02 | 75611E+04 | 2,5218E-05 | 9,2414E-04
b 9,8983E+03 | 9,9002E+03 | 1,8976E+06 | 9,8983E+03 | 1,8972E+06 | 1,2173E-03
b= 9,9974E-01
a= 9,2416E-03
Sy= | 4,1701E-03
Sa= | 9,2446E-04
Sb= | 5,6944E-06
r(ab) = | -8,4698E-01
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6 Tinh d khong dam bzo do caa chuin us(p)

Céc thanh phan BKDB anh huéng dén chuan bao gom:

Dai luong Giatri dai hrong | Hés d nhay U(Xi) Giatrihés ui(Pa) ui'(Pa)
ui(p) p (Pa) 1,00E+02 a+bp 2,66E-05 1,00E+02 2,65E-03 7,05E-06
uz(p) Ao (mz) 8,40E-06 p/2*Ao 1,85E-11 5,95E+06 1,10E-04 1,22E-08
us(p) A (1/Pa) -2,28E-12 02 500E-15 | 500E+03 | 250E-11 | 6,25E-22
ua(p) M (kg) 8,58E+01 p/2*M 2,15E-04 5,83E-01 1,25E-04 1,56E-08
us(p) (t-ter) (©) -2,50E+00 500E-01 | 6,43E-04 | 322E-04 | 1,03E-07
us(p) (o + oxc) (1/00) 9,10E-06 p*(t-23)/2 1,00E-07 -1,25E+02 -1,25E-05 1,56E-10
u(p) g () 9,79E+00 p/3%g 450E-08 | 326E+02 | 147E-05 | 2,15E-10
ue(p) 0s (kg/m § 1,20E+00 pi3*(pm-ps) | 1,00E-02 | 417E-08 | A417E-05 | 1,74E-09
us(p) Ah (m) 0,00E+00 pr*g/3 0,00E+00 2,98E+03 0,00E+00 0,00E+00
u1o(p) 0 (3 5,00E-01 5,82E-04 8,36E-02 4,87E-05 2,37E-09

y= 7,19E-06
us(p) 2,68E-03

7 Tinh @ khéng dam bao do cia UUT uuu(p)

Céc thanh phan BKDB anh huong dén UUT bao gom:
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0,00010 | 0,00054 | 0,00068 | 000200 | 0,00200 | 0,00206 | 0,00163 | 000206 | 0,00152
7 | 000010 | 000054 | 000033 | 000120 | 0,00120 | 0,00106 | 0,00034 | 000106 | 0,00258
8 | 000010 | 000054 | 0,00067 | 000110 | 0,00110 | 000166 | 0,00004 | 0,00166 | 0,00258
9 | 000010 | 000054 | 000037 | 000050 | 0,00050 | 0,00087 | 0,00085 | 0,00087 | 0,00220
10 | 000010 | 000054 | 0,00087 | 000060 | 0,00087 | 0,00087 | 000115 | 000115 | 0,00189
11 | 000010 | 000054 | 0,00026 | 000090 | 0,00090 | 0,00147 | 0,00075 | 000147 | 0,00132
12 | 000010 | 000054 | 0,00083 | 000039 | 0,00083 | 000003 | 0,00024 | 000024 | 0,00073

8 P khong dam baodomrng U

Bdng tong hep dé khdng dam bdo do ¢ ap sudt: 100 MPa
Gid tri dai lwong | Phanb Héschia | D khong dam bio do Hi sa‘; d]znljrg;gdo DED”E b
phuong
Xi Xi 2a ui(xi) ci ui(y)(MPa) | uir2(MPa)
Ptandard 1,00E+02 0,00536 2 0,00268 1 000268 | 7,19E-06
ua 0,00054 0,00054 1 0,00054 1 0,00054 | 2,87E-07
frer0 deviaton 0,00054 0,00054 3 0,00015 1 0,00015 | 2,39E-08

D'repeatablity 0,00119 0,00119 3 0,00034 1 000034 | 1,18E-07

breproducbity 0,00127 0,00127 3 0,00037 1 000037 | 1,35E-07
hiysteresys 0,00103 0,00103 3 0,00030 1 0,00030 | 880E-08
Gresolution 0,00010 0,00010 3 0,00003 1 0,00003 | 833E-10

Ssum 7,84E-06
Uc = 2,80E-03
Ue(k=2)=| 0,0056 MPa
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