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VAN BAN KY THUAT PO LUONG VIET NAM DPLVN 288 : 2016

Ap ké chuan kiéu chi thi sé va twong tw
Quy trinh hiéu chuan

Standard pressure gauges with digital or analogue indication
Calibration procedure

1 Pham vi ap dung

Van ban ky thuat nay quy dinh quy trinh hi¢u chuan ap ké kiéu chi thiqsé va tuong tu
co pham Vj do dén 500 MPa, do chinh xac nho hon 1 % dung dé kiém dinh ap ke,
huyét ap ke.

2 Giai thich tir ngiv

Céc tir ngir trong vian ban nay duoc hiéu nhu sau:

2.1 Ap ké chuan kiéu chi thi s 13 chuan sir dung dé do ap sudt c6 man hién thi hoic
dau ra c6 dang tin hi¢u so két néi vdi cac dung cu chi thi khac bén ngoai (VD: may
tinh, man hinh diéu khién...).

2.2 Ap ké chuan kiéu chi thi twong tu 1a chuan sir dung dé do ap sudt c6 s chi 1a ham
lién tuc cua gia tri tuong tng cua dai lugng do hodc tin hi¢u dau vao.

2.3 Mo6i trudng truyén ap sudt: Moi chat sir dung trong hé théng tao ap suit.

2.4 Piém moc co sé (Reference level): Piém do nha san xuit quy udc dé xac dinh vi
tri moc ap suat trén thiét bi.

2.5 UUT (Unit Under Test): Ap ké chuan kiéu chi thi sd va twong tu can hiéu chuan.
2.6 bPKDBD: B¢ khong dam bao do.

3 Cac phép hiéu chuin
Phai 1an luot tién hanh cac phép hiéu chuan ghi trong bang 1.

Bdng 1
T Tén phép hiéu chuin T:&Z"qu‘;r'i‘:]‘-;]c
1 Kiém tra bén ngoai 7.1
2 Kiém tra k¥ thuat 7.2
3 Kiém tra do luong 7.3
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4 Phwong tién hiéu chuin

Céc phuong tién dung dé hiéu chuin dugc néu trong bang 2.

Bing 2
Tén phwong tién dung | Dic trung ky thuat do lwong co AP dung CIEO
T Z o en z . diéu muc cia
dé hiéu chuan ban ‘s
; quy trinh
1 | Chuin do lwdomg (Iya chon mot trong cac chuédn sau)
, o - Truong hop UUT c6 do chinh
Ap ke chuan kiéu xac < 0,02 % thi PKDBD cua gia .
1.1 A ., X 2 .z 6.1; 7.3
pittong tri 4p suat chuan < 1/3 sai s0 cho
phép cua UUT.
o i q ) - Truong hop UUT c6 do chinh
Ap ké chuan kiéu chat xac > 0,02 % thi PKDBD cua gia _
1.2 |, ., X 2 .2 6.1; 7.3
long tr1 4p suat chuan < 1/4 sai s6 cho
phép cua UUT.
13 AAp ké chuan kiéu chi thi o , 6.1: 7.3
SO DKDBD cua gia tri ap suat < 1/4
Ap ké An kid i thi | sai so cho phép cua UUT.
14 Ap ké chuan kiéu chi thi phep 6.1: 7.3
tuong tyu
2 Phwong tién do khac
21 Phuong tién do chan - Pham vi do < 30 Pa abs. 6.2: 73
' khong - D9 chinh xac: 5 %. T
A - Pham vi do: (18 + 28) °C.
. hiét k C 7.
2.2 | Nhigtke - Sai s0 cho phép: +0,2 °C. % 1.3
A % - Pham vi do: (20 + 90) %RH. _
2.3 | Amke - Sai s6 cho phép: + 10 %RH. %13
54 | Phuong tién do p suat | - Pham vi do: (950 + 1050) hPa abs. 6.2:73
' khi quyén - Sai s0 cho phép: + 0,3 hPa. T
2.5 | Thuéc do - Pham vi do (0 = 350) mm. 6.1;7.3
- Sai s0 cho phép: + 1 mm.
2.6 |Nivd Sai s6 cho phép: + 2’ 6.1;7.3
2.7 | Pong ho bam gidy Sai s6 cho phép: £0,1 s. 7.3
N,hlf': tkeédo nhlcf d(',) cuez - Gi6i han do trén dén 35 °C.
2.8 | pittong/xylanh cua ap ké Sai s6 cho phén: + 0.2 °C 7.3
pittdng chuan - Sal S0 Cho phep: = U,z .
3 | Phuong tién phu
31 Ong dan va dau ndi phu | Chiu dugc ap suat 1on hon gidi 6.1

hop

han do trén caa UUT.
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TT

Tén phwong tién dung
deé hiéu chuan

Pac trung ky thuat do luwong co
ban

AP dung cho
dieu muc caa

quy trinh

3.2

Hé thdng tao ap sut

- Tao &p suat 16n hon giéi han do
trén cua UUT.

- Phai kin, ting hodc giam ap suit
mot cach déu din. Po giam ap cia
hé thdng tao 4p & gidi han do trén
khong vuot qua 5 % trong thoi
gian 5 phut, sau khi da chiu tai &
g161 han do trén 15 phut.

6.2

3.3

Bom hut chan khong

- Tao 4p suat 16n hon gidi han do
dudi cua UUT.

- Phai kin, ting hodc giam ap suit
mot cach déu dan. Do tang ap sudt
ctia hé thong & gi6i han do dudi
khong vuot qua 5 % trong thot
gian 5 phut, sau khi da chiu tai ¢
gi6i han do dudi 15 phut.

6.2

3.4

Bom tao ap suét tuyét
doi

Tao duoc ap suat nho hon 20 Pa
abs.

6.2

3.5

Nguon dién

Nguon AC, DC phu hop véi dién
ap lam viéc va cong suat cua UUT.

7.3

3.6

Van diéu 4p

C6 chtrc ning diéu chinh ap suat
toi thiéu bang gidi han do cua
UUT.

6.2

3.7

Binh phan ly

Kin va chiu dugc ap suat lén hon
gidi han do trén cia UUT.

6.2

5 Diéu kién hi¢u chuan

Khi tién hanh hiéu chuin phai dam bao cac diéu kién sau day:
- Nhiét do hiéu chuan (18 + 28) °C, nhiét d6 khong duoc thay do6i qua 2 °C/h;
- D6 am <80 % RH;

- Phong hiéu chuan phai thoang khi, khong co bui, cac chat an mon, khong bi dot

nong tor mot phia va khong co rung dong;

- Kiém soat cua ra vao va céac thao tac chuyén dong, gitt cho ap suat khong khi 6n

dinh va khong tao ra cac ludng khong khi gay anh huong t6i két qua do;

- Khoéng dé anh sang mit troi chiéu tryc tiép vao UUT.

6 Chuén bi hiéu chuin

Trudc khi tién hanh hiéu chuan phai thuc hién cac cong viéc chuan bi sau day:
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6.1 Yéu ciu chung
- C6 thé sir dung chuan 1a cac ap ké do ap suét twong ddi két hop véi thiét bi do ap
suat khi quyén dé hiéu chuan cac UUT do ap suat tuyét doi, trong truong hop nay phai
tinh thém thanh phan DPKDBD cua thiét bi do ap suat khi quyén gay ra.
- Trudng hop st dung chuén 13 ap ké chuén kiéu pitténg dé hiéu chuan cac UUT do
ap suat tuyét doi thi phai dung thiét bi do chan khong (muc 2.1 bang 2).
- Bom tao &p suét tuyét ddi duge st dung cung véi thiét bi do chan khong dé tao moi
truong ap suat tuyét doi.
- Truong hop st dung chuén 13 4p ké chuan kiéu pittong dé hiéu chuan cac UUT co
d6 chinh xac < 0,02 % thi phai dung thiét bi do ap suat khi quyén (muc 2.4 bang 2) dé
xac dinh anh huong cua sttc day khong khi va nhiét ké d¢ do nhiét do pittong/xy lanh
cua chuan (myc 2.8 bang 2), str dung bién ban hi¢u chuan theo mau phu luc 2.
- Chuan phai ¢6 giéi han do, chtic nang do phu hop véi UUT va phai dugc lién két
chuan do luong quoc gia.
- Bom hut chan khong dugc sir dung khi hiéu chuan cac UUT la 4p ké do ap suat
chan khong hodc &p suat tuyét doi.
- UUT can duoc hiéu chuan theo toan bo chu trinh (bao gém ca s luong diém do, s6
luong loat do, cac diém do phan bo twong doi déu phui pham vi do).
- Pit chuan do ludng va UUT & cuing mot didu kién moi trudng it nhat 6 gio trude
khi tién hanh hiéu chuan.
- Kiém tra tinh trang sin sang hoat dong cua chuan, cic phuong tién do sir dung voi
chuan va céc phuong tién phu dap tng theo yéu cau trong bang 2 (tham khao tai li¢u
hudng dan van hanh cua nha san xuat hoac quy dinh/hudng dan sir dung).
- Tham khao quy dinh ctia nha san xuét vé cach thirc ghép ndi va yéu cau khoi dong
UUT (n€u c9).
6.2 Yéu cau lap dit
- Lam sach dau ndi cua UUT.
- Lip UUT theo phwong lam viéc quy dinh, do 1éch cho phép khi ldp dat 1a 5" (d6i véi
cac UUT la ap ké chuan kiéu chat long d6 1éch cho phép 13 1').
- Khi ldp UUT va chudn vao vi tri 1am viéc cha ¥ 1ap rap sao cho cing ndm trén mot
do cao.
ChU y: Néu c6 chénh léch chiéu cao cét chat long thi phdi tinh bi dp sudt theo cdng
thire: P = pgh 1)
Véi: P: ap suat do chénh léch chiéu cao cot chét 1ong gay ra (Pa);

p: khéi luong riéng ciia méi truong truyén ap suét (kg/m’);

g: gié tri gia toc tai noi hiéu chuin (m/s?);

h: chénh léch chiéu cao gitra hai diém moc co sd cua UUT va chuan (m).
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6.3 So' d6 lap dat
6.3.1 Bdi véi truong hop do ap suat du, moi trudng truyén ap suat 1a khi, so dd lap dat
nhu hinh 1:

2 1. Chuan do luong

2. UUT

3. Van diéu ap

I 4. Van xa ap ‘ ’
5. B§ phan diéu chinh é&p suat

6 I 5 6. Nguon ap sut

Gk

T

=

Hinh 1. So d6 lap dit doi véi trudng hop do ap suat dur,
moi trwong truyeén ap suat la khi

- Nguon khi dugc str dung phai sach va kho.

- Heé théng van diéu ap phut hop voi pham vi do ciia UUT (néu c6).

- Sir dung van diéu ap dé tao ap suat dén gan ap suit can do, sau do6 sir dung bd
phan diéu chinh dé tinh chinh ap suét.

6.3.2 Ddi v6i truong hop do ap suét tuyét d6i, moi trudng truyén ap suat 1a khi, so do
lap dat nhu hinh 2:

N
r—. .__,_.-_
[ ‘:x

1. Chuén do luong
2. UUT
3. Van diéu ap

4. Van xa ap

w
- e

5. B phan diéu chinh ap suit

! 6. Nguodn ap suat

6 5 7. Bom hut chan khong

Hinh 2. So' d6 lip dat doi véi trudng hop do ap suit tuyét doi,
moi trudng truyén ap suat la khi

- C6 thé sir dung bo loc khi va van cach ly trong hé thong.
- Trong trudng hop gia tri ap suat tuyét dbi can do gap 10 1an so véi gia tri 4p suét
khi quyén, cho phép sir dung két hop chuan do luong do ap suat du va thiét bi do ap
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suat khi quyén dé tham chiéu. Khi d6 gia tri ctia ap suat tuyét dbi do dugc bang tong
clia gia tri ap suat du va gia tri ap suat khi quyén.

6.3.3 D6i v6i trudng hop do ap suat chénh 4p, méi trudng truyén ap sudt 1a khi, so dd
lap dit nhu hinh 3:

}_Y;ss X_{s

. Chuén do ludng

. UUT

. Van can bang 4p suét

. Van diéu ap

. Van xa ap

. BO phan diéu chinh ap suit
. Nguon ap suat

. Bom hut chan khong

~

01NNk WLWDN K~

Hinh 3. So' d6 lap dit doi véi trudng hop do ap suat chénh ap,
moi trweomg truyen ap suat la khi

- Str dung van diéu 4p va bo phét‘n diéu chinh dé tao ap suat dén gia tri p suat nén.
Trong thoi gian d6 cac van can bang ap suat phai dugc mo.

- ‘D(')ng van cén,bing ap suat. Ap suét chénh ap can do duoc tao bang mot bd phan
di€u chinh 4p suat.

- C(’)’thé st dung I}ai ’chuén do Iuong (?0 ap sut du hodc cac loai chuan do ludong do
ap suat chénh 4p dé tién hanh hi¢u chuan.

- Slﬁ:,dur}g mot bom hut chén khéng lap dat phia trwéc van diéu dp dé tao cac diém
ap suat nén nho hon &p suat khi quyén.

6.3.4 D6i v6i moi truong truyén ap suat 1a chit 1ong.

- Qéch thire ldp dit vé co ban giéng nhu ddi véi trudng hop mdi trudng truyén ap
suat 1a khi (nhu trong cac hinh 1, 2, 3).

- Cac van diéu ap dugc thay thé bang van xa va két ndi v6i binh chat long

- Cég ngu(k)n, tao ap suat khi du’ch thay thé boi cac t}}iét bi tao 4p str dung moi truong
truyén la chat long (theo khuyén cdo cia nha san xuat).

- C6 thé sir dung binh phan ly khi méi trudng truyén ap suét cta chuan do luong va
PT khac nhau.

- Lam sach céc chit long khac trong UUT va loai bo cac bot khi ra khoi hé théng tao
ap.
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7 Tién hanh hi¢u chuin
7.1 Kiém tra bén ngoai
Phai kiém tra bén ngoai theo cac yéu ciu sau day:
- UUT phai ¢ tinh trang hoat dong binh thuong, c6 déy du chi tiét, khong bi an mon,
ran nut, han gi, ren dau nod1 va cac chi tiét khac khong bi hong.
- Mit kinh hodc man hinh chi thi khong c6 vét nirt, bot, ban, mdc va khong c6 cac
khuyeét tat khac can tré viéc doc so chi.
- Trén UUT can ¢6 cac thong tin sau day:

+ Pham vi do ap suit;

+ Pham vi do cua tin hiéu dién dau ra;

+ S san xut;

+ D0 chinh xac;

+ Mai truong truyén ap suat;

+ Dién &p lam viéc.
- Truwong hop trén UUT khéng ghi khdc cdc thong tin trén thi ¢é thé tra civu cdc tai
lieu ky thudt hodc yéu cau thong tin tir co so su dung.
- Viéc hiéu chinh hodc thay doi thong s6 duwoc thuce hién khi da cé thong bao dén co sé
s dung.
- P6i véi UUT ¢6 16m hon 1 co cau chi thi, hiéu chudn vién can xac dinh ré yéu cau
hiéu chudn co cdu chi thi nao véi co sé sir dung.

7.2 Kiém tra ky thuat

Phai kiém tra k¥ thuat theo cac yéu cau sau day:

- Gia tri do chia nho nhat hodc budc nhay sb hién thi cudi cing cia UUT phai phu
hop véi d6 chinh x4c va tuan theo diy sau: 1.10" 2.10" 5.10"

Trong dé: n 1a mot sb nguyén dwong, nguyén am hoic bang 0.

- UUT phai hién thi day du rd rang, gia tri chi thi phai thay doi déu khi c6 su bién
thién ap suat.

- Doi voi cac UUT do ap suat twong doi, khi chua c6 ap suat tac dong thiét bi phai
hién thi ¢ diém “0”, nguoc lai phai di€u chinh dé thiét bi chi thi dung.

- Dung gia tri chi thi trén chuin dé 1am can ct so sanh v&i UUT khi thuc hién viéc
hiéu chuan.

- Dbi v6i cac UUT 1a ap ké chuan kiéu chi thi twong ty, khi doc s6 liéu can phai g
nhe vao thanh cua ap ké dé lam nho anh hudng cua luc ma sat r61 méi doc gia tri &
moi diém do.
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- Pdi v6i cac UUT la ap ké chuan kiéu chi thi sd, chi doc gia tri & mdi diém do khi ap
sudt ¢ trang thai 6n dinh, gia tri chi thi thay d6i khong qué % sai s6 cho phép

- Ddi véi cac truong hop UUT la ap ké chuan kiéu thity ngan va kiéu 6ng nghiéng
phai str dung moi truong ap suat truyén 1a khi.

7.3 Kiém tra do lwong

UUT duoc kiém tra do ludng theo trinh tw ndi dung, phuong phap va yéu cau sau day:

7.3.1 Chudn bi kiém tra do lwong

- Trong truong hop UUT la cac ap ké chi thi sé phai cip dién dé siy theo dung thoi
gian do nha san xuit hodc co s& st dung yéu cau (thoi gian cap dién téi thiéu 1a 30
phut).

- Tang ap suat dén 0 %; 50 %; 100 % gidi han do trén dé kiém tra sai s6 ciia UUT.
Néu c6 sai 1éch vuot qua sai s cho phép thi phai tién hanh hiéu chinh UUT cho phu
hop (néu UUT c¢6 chuc ning nay).

- Khi &p suét & gidi han do trén/dudi ctia UUT, khod van lai va duy tri trang thai nay
trong thoi gian 15 phuat, sau d6 sir dung ddng hd bam gidy (muyc 2.7) kiém tra sy ro ri
ap suit trong hé thong trong vong 5 phut. Néu dat yéu cau quy dinh tai muc 3.2, 3.3
ctia bang 2 thi phép hiéu chuan méi dugc tién hanh. Tiép theo md van ra tir tir dé ap
sudt trd vé trang thai ban dau.

- Thuyc hién thao tac khoi dong trudc khi do d¢ UUT hoat dong 6n dinh trong qua
trinh hiéu chuan. Tang 4p sudt dén gidi han do trén va giam ap suit dén giéi han do
dudi (s6 1an ting/giam ap suat duoc quy dinh trong bang 3). Thoi gian duy tri 4p suat
tai gidi han do trén va gidi han do dudi 16n hon 30 giay.

7.3.2 Lwa chon chu trinh hiéu chudn.

Cian ct vao d6 chinh xéac caa UUT c¢6 thé lua chon chu trinh A hodc B tai bang 3.

Bang 3
Ch Po chinh | S6 lwong S6 1an Thaoi gian Thoi gian | S6 loat do theo
i nl]ll xac tinh diém | ting giam | thay doi gia | cho ¢ diém
oA , X . + \,e ore . .
hidu tqheo 0‘/0 h;@u - ap’suat . tri in ﬂ‘lo’l gio1 hf.m do Chidu | Chidu
2 ctia toan | chuan toi | trwée khi | gian cho tren N .
chuan .3 ] ting | giam
thang do thiéu do (s) (min)
A <0,1 9 3 > 30 2 2 2
B 01+1 9 2 > 30 2 2 1

Chit y: Déi véi cae UUT ¢ pham vi do > 2500 bar phdi sir dung chu trinh hiéu chudn A.

10
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- Chu trinh hiéu chuin A duoc thuc hién theo so do sau:

Thuc hién cac loat do M1, M2, M3, M4 va thém céc loat do M5, M6 khi can x4c dinh
do tai 1ap lai.

A Gidi han trén 7
2 min
p M3 M4
- >
Chinh diém 0 t
G161 han dudi
A
p M5 M6
»
t

Hinh 4. Chu trinh hi¢u chuin A

- Chu trinh hiéu chuin B duoc thue hién theo so dd sau:
Thuc hién cac loat do M1, M2, M3.

M1 M2 M3

Hinh 5. Chu trinh hi¢u chuin B

11
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30s 30s

Dbi véi ap ké kiéu
chi thi tuong tu,
thoi gian cho 1a 5 phuat

Poc gia tri

Hinh 6. Thoi gian ché doc gia tri ddi véi ap ké kiéu chi thi twong tu

7.3.3 Trinh tw kiém tra

- M6 tat ca cac van cua hé théng dé ap suat trd vé 0, khi hé théng dd 6n dinh thuc
hién viéc diéu chinh diém “0”. Pi véi cac thiét bi khong co chirc nang chinh “0” thi
b6 qua budc nay, ghi lai gia tri 4p suat vao bién ban hiéu chuan theo phu luc 1 hoic
phu luc 2.

- Viéc hiéu chuan tién hanh bang cach diéu chinh 4p suét lan luot theo gia tri ting
diém do di dinh trude va ghi lai gia tri 4p sudt twong tmg. Khi 4p suét dat dén diém do
16n nhét, khoa tit ca cac van cua hé thong tao ap dé UUT chiu tai 2 phut d6i voi ap ké
chi thi s (5 phat ddi v6i ap ké chi thi twong tu). Sau khi chiu tai, diéu chinh ap suét
theo gia tri tng diém do & trén va ghi lai gia tri 4p suat twong tng. Thoi gian thay doi
ap suat va thoi gian chd doc két qua phai 16n hon 30 giay.

- Tat chirc ning ty tao ap suat trén UUT (néu c6) trong sudt thoi gian chd 6n dinh dé
doc sb liéu.

- Khi diéu chinh ap suat cha y khong duoc didu chinh qua gia tri ap suat ¢ timg diém
do da quy dinh.

- Két qua hiéu chuén phai ghi vao bién ban hiéu chuan theo mau & phu luc 1 hoic 2.

- Xur Iy két qua hiéu chuéan theo phuong phap va trinh ty trinh bay tai muc 8 va phu
luc 3, ¢6 thé tham khao cach tinh trong vi du cu thé trong phu luc 4.

- Truong hop st dung chuén 13 4p ké chuén kiéu pittong dé hiéu chuan cac UUT co
d6 chinh xac < 0,02 % thi phai 4p dung phuong trinh co ban cua ap ké pittong tinh gia
tri 4p suit tao boi chuan. St dung bién ban hiéu chuan theo mau phu luc 2 (dua vao
nguyén 1y cdu tao cua ap ké pittdng chuan dé xac dinh cac thanh phan anh hudng t6i
gi4 trj 4p suat tao boi chuén).

ZMi,sg(l—pa]wcs

Pwm

Pi,s N Ao,s(1+ ﬂs)h—'_ (apys + ac,s Xt ) tr)

J+(pf _pa)gh +Pvac (1)

12
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Trong do:

2 M - Khéi lwong cua cac qua can, dia can gc, pittdong chuin (kg);
PMs - Khéi lugng riéng cua cac qua cén, dia can, pittdng cia chudn (kg/m®);
A,s - Dién tich hiéu dung cua pittong cia ap ké pittong chuin (m?);

Ls - Hé sb din nd do 4p suét cua pittdng/ Xy lanh chuan (1/Pa);

ops -HE s6 din nd nhiét cua pittdéng chuan (1/°C);

s - Hé sb dan no nhiét ciia Xy lanh chuan (1/°C);

t, - Nhiét do cua pittong/xy lanh chuin (°C);

ter - Nhiét d6 quy chuan: 23°C;

Y - Stic cing bé mit cua chét 1ong (N/m);

Cs - Chu vi cia pittong chuan (m);

pr - Khéi luong riéng cua chit long (kg/m°);

h - Chénh léch chiéu cao gitta 2 diém méc cd so ciia chuan va UUT (m);
p. - Khdi luong riéng ctia khong khi dugc tinh theo cong thire sau:
_3,4844P, —H (0,00252t —0,020582)

2
Pa 1000(t+273,16) @

P. - Ap suat khi quyén (Pa);

H -6 am twong d6i ctia moi trudng khong khi (%);

t - Nhiét do moi truong khong khi (°C);
gi - Gia tdc trong trudng noi do (m/s);

Puc - Ap suat chian khong con lai trong budng chan khong (Pa).

8 Udc lwong do khong dam bao do

PKPBD cua phép hiéu chuan duoc tong hop tir cac ngudn sau:
8.1 bo khong dam bao do, U,(p) - loai A

8.2 P9 khong dam bao do cuia chuan, ug(p) - loai B

: 2016

8.2.1 DPKDBD cua chuan ddi véi truong hop chuan duge sir dung 1a ap ké chuan kiéu

chat 1ong, ap ké chuan kiéu chi thi twong tu, ap ké chuan kiéu chi thi s6
Céc thanh phan PKDB do cua chuan bao gom:
- DKDBD ciia chuin, ug(p)

- DPKDBD cua phuong tién do sir dung ciing voi chuan, Uamp(p): 4p dung khi sir dung
chuan do 4p suit twong d6i va thiét bi do ap suét khi quyén (muc 2.4 bang 2) dé hiéu

chuén cac UUT do ap suét tuyét dbi
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PLVN 288 : 2016
- DKDBD do d6 6n dinh cua chuén, Ustabitity ()
DKPBD chuin tong hop, us(p):
us (p) = \/uszc (p) + uimb (p)+ usztability(p) (3)

8.2.2 PKPBD cua chuin dbi véi trudng hop chuan duoc st dung 1a ap ké pittong
chuan.

- PKPBDP do d6 6n dinh ctia gia tri ap suat chuan, u,(p)
- DKDBD dién tich hiéu dung, u,(p)

- PKPBD hé s6 din né ap suat, us(p)

- PKDBD khéi luong qua can, pittong, us(p)

- DKDbBD nhiét d pittong/xy lanh, us(p)

- PKPBD hé s6 din nd nhiét cia pittdng Xy lanh, ug(p)
- PKBBD gia téc trong trudng, us(p)

- PKDPBD khbi luong riéng khong khi, ug(p)

- PKPBD chénh 1éch chiéu cao cot chit 10ng, ug(p)

- PKBBD lyc tic dung theo phuong thang ding, uyo(p)
DKPBD chuan tong hop u(p):

Ug (p) = UZ(P)+ U2 (P)+...+ UZ(P)+ U2 (P) (4)

8.3 bo khong dam bao do ctia UUT, uy,(p) - loai B:

Céc thanh phan PKPB do caa UUT bao gom:

- DPKDBD do d6 phan giai, u,(p)

- DKDBD do d¢ 1éch diém “0”, us(p)

- DKDBBD do d¢ lap lai, uy-(p)

- DKDBD do d6 tai 1ap lai, up(p) dbi véi truong hop UUT 1a ap ké chuén kiéu chi thi
SO.

- DKDBD do d6 hdi sai, Ux(p)

DKPBD chuin tong hop, Uyu(p):

Uyee(P) = AJUZ(P)+ U2 () + UZ (P)+ U2 (P) + UZ (P) (5)
8.4 Po khong dam bao do tong hop, uc(p) :
uc (p) = Ju? (p)+u? (p)+uZ, (p) (6)

8.5 B¢ khong dam bao do mad rong Ug(p):
Tinh vo1 mtre d6 tin cay 95 %; h¢ sO phuk =2
Ue(p) = k x uc(p) (7)
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DLVN 288 : 2016

Thanh phan nay s& duoc cong bd trong gidy chimg nhan hiéu chuén.

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

9 Xur ly chung

9.1 Ap ké chuan kleu chi thi s6 va twong tu sau khi hiéu chuan néu dat cac yéu cau quy
dinh tai muc 7 va tong cta cac do léch chuan ap suit véi DPKPBD mé rong tai moi
diém do twong ung khéng vuot qua sai sb sai s6 cho phép cua UUT thi dugc cip
chtng chi hiéu chuan (tem hiéu chuan, gidy chimg nhdn hiéu chuén,...) theo quy dinh.

9.2 Ap ké chuén kiéu chi thi s6 va teong tu sau khi hi¢u chuan néu khong dat mot
trong cac yéu cau trén thi khong cap chirng chi hi¢éu chuan mai va xéa dau hi€u chuan
cll (n€u co).

9.3 Chu ky hiéu chuén cua 4p ké chuan kiéu chi thi sé va twong tu 1a 12 thang.

15



Tén co quan hi¢u chuan

Kiéu:

BIEN BAN HIEU CHUAN
SO: i

So:

Phu luc 1

Co s¢ sur dung:
Phuong phap thuc hién:

Chuan, thiét bi chinh duoc st AUNE: i ———————
DiBU KiBN MOT IIUONE: v.viveeeeeieseeeee ettt ettt ettt en sttt en st s e
NBEE AO:..voovveoeoieiee e DO AM: e
Chénh léch chiéu cao:..................... Khéi luong riéng chat 1ong:.........

Nguoi thue hién: Ngay thuc hién:

Pia diém thuc hién:

1 Kiém tra bén ngoai:

2 Kiém tra ky thuat:

3 Kiém tra do luong:

KET QUA HIEU CHUAN

O Pat
L] Pat

[] Khong dat
[J Khong dat

Gia trj trén chi thi trén UUT
,Gié tl} Chu trinh hiéu chuan A C},lu trmh kAler,I} t{a kh.l
ap suat 7 xac dinh do tai lap lai
chuan Chu trinh hiéu chuan B M4 M5 M6
M1 M2 M3 1 (chiéu giam) | (chidu tang) | (chiéu giam)
(chiéu tang) | (chi€u giam) | (chiéu tang)
bar bar, Pascal
Min Min min Min min Min min
J J T J ) J )
Max Max max Max max Max max

4 Két luan:

Nguwoi soat lai

16
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Kiéu:

Tén co quan hi¢u chuan

Phu luc 2

BIEN BAN HIEU CHUAN ©
SO: i

So:

Co s¢ st dung:
Phuong phéap thuc hién:

Chuan, thiét bi chinh duoc st AUNE: i ———————

Nguoi thye hién:
Pia diém thuc hién:

1 Kiém tra bén ngoai:
2 Kiém tra ky thuat:

KET QUA HIEU CHUAN
L] Pat [1 Khong dat
L] Pat [1 Khong dat

3 Kiém tra do hrong:

S0 liéu cia ap ké pittong chuin va diéu kién méi truwong Gia tri
P doi voi lugt do M1 apsuat | Gidtri
T danh Qua can dat 36 oam Nhiét P/ Nhiét | chuan | doc trén
nghia |  trén ap ké thgm o moi | Bodm | S | do tinh uuT
pittong chuan truong VAC 1 pIC dugc
(don vi) (qud 50) (9) (’C) (% RH) | (mbar) | (°C) | (donvi) | (donvi)
1
2
3
n

. Ap dung khi dimg chuan la dp ké pittong dé hiéu chudan UUT ¢6 dé chinh xdc <0,02 %
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S6 liéu ciia ap ké pittdng chuén va diéu kién méi truong doi | Gia tri
P vai lwgt do M.... ap suat | Gid tri
T danh Qua can dat 6 oam Nhiét q P/ Nhiét | chuan | doc trén
nghia trén ap ké thgm domoi | Poam | [P | do tinh uuT
pittong chuan truong VAC 1 p/C dugce
(don vi) (qua 50) (9) (’C) (%RH) | (mbar) | (°C) | (donvi) | (donvi)
1
2
3
n
S6 liéu ciia ap ké pittong chuin va diéu kién méi truong doi | Gia tri
P véi lugt do M.... ap suat | Gia trl
T danh Qua cén dat 36 eam Nhiét 7 P/ Nhiét | chuan | doc trén
nghia |  trén 4p ké thgm domsi | Bodm | ™ | do tinh UuUT
pittong chuan truong VAC 1 p/C dugc
(don vi) (qud s6) (@) (°C) (% RH) | (mbar) (°C) (don vi) (don vi)
1
2
3
n
AKétlugn:
Nguoi soat lai Nguoi thue hién
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Phu luc 3

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

A Xir Iy két qua hiéu chuin
Gia tri chi thi trén chuan do ludng va trén UUT thong thuong cé méi quan hé tuyén
tinh.
Lay truc Y biéu thi tap hop cac gia tri chi thi trén UUT (Y;), truc X biéu thi tap hop cac
gia tri ap suat chi thi trén chuan do luong (Xj), thi tap hgp cac diém do s¢€ 1a (X;,Yj), sO
lan do (quan trac) la n.
Vi X va Y ¢6 mbi quan hé tuyén tinh nén cong thirc hiéu chuan la:

Y =a+bX

Gia trj ctia hé s6 a, b duoc tim bang phuwong phap binh phuong cuc tiéu:

b= Z(Xi _2) (_)/iz_;/)
I
a:§—b;

B Uéc lwgng d9 khong dam bio do

1 Do khong dam bao do u,(p) - loai A

Dung phuong phap binh phuong cuc tiéu dé lap biéu thuc tinh toan do khong dam do
kicu A.

Do khong dam bao do kiéu A duoc tinh bang cong thic sau:

U, = /S? +X2S2 +2x,S,5,1(a b)

Trong do:

—a—bx,)’
n-2

DX
iz_(Z:Xi)2

- Sy 12 d0 1éch chuén cua hé sd gochb: S, = Sy x\/

- Sylado léch chudn cia Y : S, = JZ v,

- S,ladoléchchuidncuaa: S =S x
a la dO l€ch chuan cua a a y \/an

n
”ZXEZ - (Z:Xi)2
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f(a,b) = -2

Jn>x?

2 P khong dam bio do ciia chuin uy(p) - loai B

- r(a,b) 13 hé sb twong quan:

2.1 PKDPBDP cua chuin dbi v6i truong hop chuin duge sir dung 13 ap ké chuan kiéu chat
long, ap ké chuan ki€u chi thi tuong tu, ap ké chuan ki€u chi thi so.

Céc thanh phan PKDBD cua chuan bao gom:

2.1.1 DPKDPBD cuia chuén ug(p): thanh phan nay duogc iy tir gidy ching nhén hiéu chuén,
tinh tr PKDBD mé rong véi mirc do tin cay P(%) va hé s phu k.

U
U, (p)= ke

2.1.2 DPKPBD cuia phuong tién do uamy(p): 4p dung khi st dung chuan do ap suit tuong
d6i va thiét bi do ap suat khi quyén (muc 2.4 bang 2) dé hiéu chuan cac UUT do ap suét
tuyét d6i : thanh phan nay duogc 1ay tir gidy ching nhan hiéu chuan, tinh tit PKPBD md
rong v4i mirc do tin cay P(%) va hé s6 phu k.

UE
k
2.1.3DKDBD do do 6n dinh cta chuan uggapijiry(p): thinh phan nay 1y tir thuc nghiém dé
co dugc do tai lap lai cua chuén.

driffvalue
ustability(p) = T

DKPBD chuan tong hop u(p):

uamb (p) =

Uy (P) = JUZ(P) + Uz (P) + by ()
2.2 DPKDBD cua chuan ddi véi trudng hop chuin duge sir dung 13 ap ké pittong chuan.
Céc thanh phan PKPB do ctia chuan bao gom:
2.2.1 Do 6n dinh cua gia tri 4p sut chudn us(p)
Puoc 1ay tir gidy chirng nhan hiéu chuin hodc 1ay tir tinh toan thuc nghiém cho timg diém
do.
u,(p)=a+bxp
2.2.2 BKDBD cua dién tich hiéu dung u,(p)
Pugc lay tir gidy ching nhan hiéu chuan.

2.2.3 PKDBD cua hé sb din nd ap suét us(p).
Puoc l4y tir gidy ching nhan hi¢u chuan.
U
Us(p)=—p* x %
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2.2.4 DPKDPBD cuia khdi lugng qua cén, pittdng ua(p)
Puoc lay tir gidy ching nhan hi¢u chuan.

p UM,

M k

S

U4(p)=

2.2.5 Bg khong dam bao do cua nhiét do pittdng/xy lanh us(p).
Nhiét d6 pittong/xy lanh dugc do truc tiép voi didu kién nhiét 6 duy tri trong khoang
+1°C va DKDBD c6 thé dugc ly bang: U(t) = 2 °C.
u)

Us(p)= pX(Ovas +acvs)Xf
2.2.6 PKPBD cua hé s6 dan no nhiét ug(p).
DKPBD ciia hé sé dan nd nhiét cua pittdng Xy lanh cé thé 1iy bang 10 % va do 1éch so
v6i nhiét d6 chuan 1a 2 °C.

At
s (P)= P, x Ulay, +0,.) <

2.2.7 PKDPBD cua gia toc trong truong uz(p).

Puoc lay tir gidy ching nhan hiéu chuan. Truong hop gia toc trong truong tinh theo vi
d6, d6 cao so v6i mat nude bién cia noi do thi U(g) co thé 1y bang: U(g) =1.10°x g
Cong thirc tinh gia tdc trong truong theo vi d6 va do cao so voi mit nude bién:

g =9,7803184x{1,0+ 0,0053024 xsin’ (6) ] [ 0,0000059 xsin* (20) ]| —0,000003086 x H
Trong do:

g Gia tdc trong trudng noi do (m/s?);

0: Vi do noi do (°);

H: Dd cao noi do so v&i mat nude bién (m).

U
u,(p)= 2 8
g 3

2.2.8 DPKPBD cuia khéi luong riéng khong khi ug(p).
Gia tri cua khéi luong riéng khong khi & diéu kién tiéu chuan 1a 1,2 kg/m®, nhung do &p
suat khi quyén, nhiét do moéi truong, do am tuong doi thay doi nén khéi lugng riéng
khong khi c6 thé thay doi t6i da + 5 % va DPKDBD cua khéi lugng riéng khong khi co thé
ly bang: U(p,) =5,0.10%x p,, gia tri k dugc ldy trong gidy chimg nhan hiéu chuin

P Yk
(Pus —P.) K

2.2.9 PKDPBP cuia chénh léch chiéu cao cot chat 16ng ug(p).

Ug(p) =

DKPBD cua chénh 1éch chiéu cao cot chit 1ong ti da bang: U(Ah) = 2 mm

U(Ah
ug(p)=pf><gx%
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2.2.10 DPKPBD cua lyc tic dung theo phuong thang ding uo(p).

Luc tac dung theo phuong thing ding: F = F x c0s0. Trong truong hop khi 6 < 0,5” do
khéng dam bao do theo 6 duoc wdc lugng bang: U(0) = 5,82.10™ rad va iy theo phan bd
hinh chir nhat.

u,)
NE]

u,o(p)=pxsinf, x

DKDBD chuin tong hop us (p):

Ug(P) = U2 (P)+ UZ(P) +...+ UZ(p)+ UZ, (P)

3 Do khong dam bao do ctiia UUT uyy,(p) - loai B:

3.1 bKDBD do d¢ phan giai u,(p)

- Péi véi cac UUT kiéu chi thi tuong tu:

Do phan giai (r) caa UUT kiéu chi thi twong tu 13 khoang cach nho nhat giita hai vach
chia lién k& c6 thé chia mot cach udc lugng dé xac dinh kim chi ciia chi thi chi vao gia tri
nao. Dbi v6i ap ké chi thi twong tw do phan giai c6 thé duoc 14y bang 1/2 hodc 1/5 gia tri
ap suat gitra hai vach chia lién k&. Trudng hop khoang cach gitra hai vach chia lién ké 16n
hon hoic bang 2,5 mm d6 phan giai c6 thé duoc lay bang 1/10 gia tri 4p suat ciia khoang
cach d6. Pdi vi cac co cau chi thi kim, dang ciia phan b 1a hinh tam giac. Pdi vé6i co
cAu chi thi vach dang thudc, dang ctia phan bd 13 hinh chir nhat.

- P6i véi cac UUT kiéu chi thi s:

Do phan giai (r) cia UUT kiéu chi thi s6 1a gia tri twong Gmg véi mot bude nhay nho nhat,
dang ctia phan b 1a hinh chit nhat. P6i v6i cac UUT c¢6 cac bude nhay khac nhau trong
toan thang do thi 46 phan giai dugc chon 12 gia tri 16n nhét.

- B6i véi cac UUT chi thi ¢6 dao dong thing giang bat thuong :

Néu cac UUT chi thi c6 dao dong thing giang bat thuong thi do phan giai (r) sé tinh bang
1/2 khoang dao dong dbi voi cac UUT kiéu chi thi twong tu, va bang 1/2 khoang dao dong
cong voi mot bude nhay nho nhat vé gia tri d6i véi UUT kiéu chi thi so.

Dbi voi co ciu chi thi c6 dang phan bd 1a hinh tam giac cong thire tinh PKDBD u,(p) nhu
Sau:

r

u (p)= %
Dbi voi co cau chi thi c6 dang phan b 13 hinh chit nhat cong thire tinh PKDBD u,(p) nhu
Sau:

r

u.(p)= ﬁ
3.2 b6 khong dam bao do do do 1éch “0” us(p):
Do 1éch “0” can dugc xac dinh véi mdi chu ky do bao gdm ca chu trinh do khi ting va
giam ap suat. Céc gia tri do Iéch “0” duogc tinh nhu sau:
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Xao=Xs0hXs0— x5’0‘}
Céc chi sb cua gia tri do x doc tai diém “0” cua mot loat do M1 dén M6
Cong thirc tinh BPKDBD uy (p) nhu sau:

()=
3.3 b6 khong dam bao do do do 1ap lai uy:(p):
DBKDBD do dé lap lai dugce xac dinh nhu sau:

byp = ‘(X&i _X3,0)_(X1,j _Xl,Ol

f, = maxﬂxz0 — Xy 0

b’ douns = ‘(X4,j _X4,o)_(xz,j - Xz,o}

blmean,j = Irnax{blup,j ’bldown,j}
Véi j 12 s6 tha ty cua diém do.
Cong thtrc tinh BPKDBD uy:(p) nhu sau:

1
b mean, j

u.. =
3.4 Bo khong dam bao do do d¢ tai lap lai uy(p):
Do khong dam bao do do do tai 1ap lai duoc xac dinh nhu sau:

Dyps = ‘(XSJ - X5,0)_ (Xl,j - Xl,O)

bdown,j = ‘(XG,j _Xe,o)_(xz,j _X2,01

bmean,j = max{bup,j ! bdownj}
Véi j 1a sb th ty cua diém do.
Cong thue tinh BPKDBD up nhu sau:

bmean,j

u =
3.5 Do khong dam bao do do d6 hdi sai un(p):

Do khong dam bao do do do hoi sai dugc xac dinh nhu sau:

P :%{(Xz,j _Xl,o)_(xl,j _Xl,o)+‘(x4,j _XS,O)_(XS,j _X3,0}+‘(X6,j _Xs,o)_(xs,j _Xs,ol}

Véi j 1a s6 cua diém do va n 13 sé chu ky do trong chu trinh
Cong thirc tinh PKDBD uy(p) nhu sau:

hmean,j

u =
»(P) 2\/§
DKDBD chuin tong hop uyu(p)

Uy (P) = JUZ(P)+ U2 (p) + U2 (p)+ UZ () + U2 ()
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4 D) khong dam bio do tong hop uc(p):

uc (p) =JUZ (p)+uZ (p)+uZy (p)

5 Py khong dam bao do mé rong U.(p):

Tinh v6i mie do tin cdy 95 % ; hé sé phi k = 2
Ue(p) = K x uc(p)

Thanh phan nay s& duoc cong bd trong gidy chimg nhén hiéu chuén.
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Vi DU VE HIEU CHUAN AP KE CHUAN KIEU CHI THI SO

Phu luc 4

(Str dung dp ké pitténg chudn dé hiéu chudn cdc doi tirong cé @ chinh xdc < 0,02 %)

1 Poi twong hi¢u chuin:

Tén dbi tuong: Ap ké hién sé chuan
Kiéu: Digiquazt

Pham vi do: (0 + 275) MPa

Do chinh xac: 0,01 %

Model: 745-40K

Hang san xuét: Paroscientific-M§

2 Chuin dung dé hiéu chuin:
Tén dbi tuong: Ap ké pittong chuin
Kiéu: Pitténg

Pham vi do: (5 + 275) MPa

Do chinh xac: 0,006 %

Model: Ruska 2492-B3

Hang san xuat: Ruska-M¥

Thong s6 khac cua chuan:
Gia toc trong trudong (m/s?)

Khéi lwong riéng qua can pw (kg/m®)
Dién tich hiéu dung ¢ 23 °C Ao(m?)

Hé s6 dan no p suat A (Pa™)

Hé sb dén no pittdng/xy lanh o (°C™)

Nhiét d6 chuan (°C)

Strc cang bé mat cua dau  y (N/m)

Chu vi pittdng C(m)

3 Piéu kién hiéu chuin:

Nhiét do: (20 + 2) °C

Do am: (40 + 3) %RH

Ap sqét khi quyén: (1016 + 3) mbar

9,78668927
8000

8,399414 x10
-2,28x107*2
9,10x10

23

3,09x10%
0,010273744

Gia tdc trong trudng: (9,786689 + 0,000001) m/s?

4 Két qua hi¢u chuan:

Ddi voi loat do M1, chu trinh Iwa chon A, sb diém hiéu chuan 12 diém.

Ap subt S6 ligu ctia 4p ké pittdng chuan va diéu ki¢n moi truong Gia trj ap
ganh doi véi lwot do M1 ] suat chuan Giatri doc
TT - . A SO gam Ca en .2 Ap suat Nhiét tinh duoc trén UUT
nghia Qua cén them Nhiétdo | D6 am KQ d6 PIC *
(MPa) (No of mass) (@) (°C) (%) (mbar) (°C) (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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Ap suit S liéu cua &p ké pittong f:hu?m va diéu kién méi truong Gié tri ap o
danh . doi voi lwot do M1 _ . _ sgat chuan GIAa tri doc
T nghta Qua can S;)h gﬁ}m Nhiétdo | Do am A[:(SQuat d'\élh|;7é tmh(f)uqc trén UUT
(MPa) (No of mass) () (°C) (%) (mbar) (°C) (MPa) (MPa)
5 100 G;1-7;22;30 0,440 20,6 41,80 1016,75 19,4 100,000925 100,0009
6 125 G;1-8;20;21;22;28;30 39,120 20,6 41,50 1016,85 19,4 125,001715 125,0017
7 150 G;1-10;20;21;30 73,860 20,6 41,30 1016,83 19,6 150,001517 150,0015
8 175 G,1-12;20;28;30 107,760 20,7 41,20 1016,79 19,6 175,003921 175,0039
9 200 G;1-14;21;22;30 136,940 20,7 41,00 1016,73 19,6 200,005327 200,0053
10 225 G;1-16;23;28;30 164,360 20,7 40,90 1016,68 19,5 225,007132 225,0071
11 250 G;1-18;29 3,430 20,8 41,30 1016,66 19,6 250,007934 250,0079
12 275 G;1-14;21,28;29 23,750 20,8 41,60 1016,59 19,6 275,008341 275,0083
Ddi voi loat do M2, chu trinh Iwa chon A, s diém hiéu chuan 12 diém.
Ap suit S6 liéu cua &p ké pittong .Chl'ﬁn va diéu Kién méi truong Gia trhi ap o
danh ) S8 g;)r:]\/m luQ.T D Apsuit | Nhiét Stl:sltlfhfcfcn Ct;rgntrLlJ SOTC
TT | nghia Qua can oy | Nhigtdo | Do am KO | doPiC ™
(MPa) (No of mass) (@ (°C) (%) (mbar) (°C) (MPa) (MPa)
1 0 0 21,0 39,60 1015,88 19,9 -0,004688 -0,0047
2 25 G;1;20;22;28 50,580 21,0 39,80 1015,94 19,9 24,999106 24,9991
3 50 G;1;2;3;20 98,830 21,0 40,10 1015,96 19,9 50,001304 50,0013
4 75 G;1-5;21;28 144,000 20,9 40,30 1016,05 19,8 75,001395 75,0014
5 100 G;1-7,22;30 0,980 20,9 40,50 1016,15 19,9 100,001485 100,0015
6 125 G;1-8;20;21;22;28;30 39,880 20,9 40,90 1016,29 19,9 125,001471 125,0015
7 150 G;1-10;20;21;30 74,520 20,9 41,00 1016,34 19,8 150,003866 150,0039
8 175 G,1-12;20;28;30 108,240 20,8 41,20 1016,34 19,8 175,005866 175,0059
9 200 G;1-14;21;22;30 137,400 20,8 41,60 1016,42 19,8 200,007758 200,0078
10 225 G;1-16;23;28;30 164,800 20,8 41,80 1016,48 19,7 225,009152 225,0092
11 250 G;1-18;29 3,630 20,8 41,90 1016,54 19,7 250,009146 250,0091
12 275 G;1-14,21,28;29 23,750 20,8 42,00 1016,56 19,7 275,008444 275,0084
Ddi voi loat do M3, chu trinh Iwa chon A, s diém hiéu chuan 12 diém.
Ap suit S6 lidu cia &p ké pittong Fhufnn va diéu kién méi truong Gié trj ap o
danh ] doi véi lwot do M3 ] ] _ Sgat chuan GI? tri doc
TT nghta Qua can St(;] grz;m Nhiétdo | Do am A;})< zl)]at dl\éh;)?(t: tmh(ii)uqc trén UUT
(MPa) (No of mass) (@) &) (%) (mbar) (°C) (MPa) (MPa)
1 0 0 21,01 39,70 1015,50 20,2 -0,00405 -0,0041
2 25 G;1;20;22;28 50,660 21,02 39,70 1015,45 20,2 24,998955 24,9990
3 50 G;1;2;3;20 99,000 21,04 39,60 1015,42 20,2 50,000158 50,0002
4 75 G;1-5;21;28 144,080 21,07 39,50 1015,42 20,2 75,000658 75,0007
5 100 G;1-7;22;30 1,230 21,09 39,30 1015,38 20,3 100,001062 100,0011
6 125 G;1-8;20;21;22;28;30 40,070 21,11 39,20 1015,37 20,3 125,001063 125,0011
7 150 G;1-10;20;21;30 74,900 21,12 39,20 1015,31 20,2 150,001869 150,0019
8 175 G,1-12;20;28;30 108,720 21,14 39,20 1015,26 20,3 175,003274 175,0033
9 200 G;1-14;21;22;30 138,060 21,15 39,50 1015,18 20,3 200,004982 200,0050
10 225 G;1-16;23;28;30 165,670 21,16 39,70 1015,12 20,3 225,006288 225,0063
11 250 G;1-18;29 5,460 21,16 39,60 1015,04 20,3 250,007696 250,0077
12 275 G;1-14;21,28;29 25,550 21,16 39,50 1014,99 20,3 275,009201 275,0092
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Ddi véi loat do M4, chu trinh lya chon A, s6 diém hiéu chuén 12 diém.

Ap suit S6 liéu cia 4p ké pitE@nq Fhué‘in va diéu Kién maéi truong Gié tri éﬂp o
danh . doi véi lwot do M4 ] . _ sgat chuan GI? tri doc
T nghfa Qui can Stc;] gra:]m Nhiétdo | Do am A;:( s(gat d'\cjl)hFI>7é tmh(f)uqc trén UUT
(MPa) (No of mass) (@ ) (%) (mbar) (°C) (MPa) (MPa)
1 0 0 21,28 39,70 1014,09 20,4 -0,006309 -0,0063
2 25 G;1;20;22;28 50,730 21,27 39,70 1014,16 20,5 24,998584 24,9986
3 50 G;1;2;3;20 99,160 21,26 39,50 1014,23 20,4 49,999877 49,9999
4 75 G;1-5;21;28 144,450 21,22 39,10 1014,33 20,4 75,001367 75,0014
5 100 G;1-7;22;30 1,500 21,20 39,00 1014,45 20,4 100,002055 100,0021
6 125 G;1-8;20;21;22;28;30 40,470 21,20 39,00 1014,49 20,4 125,002851 125,0029
7 150 G;1-10;20;21,30 75,180 21,18 39,00 1014,50 20,4 150,00445 150,0045
8 175 G,1-12;20;28;30 109,350 21,18 39,10 1014,52 20,4 175,006348 175,0063
9 200 G;1-14;21,22;30 138,490 21,16 39,20 1014,59 20,3 200,007641 200,0076
10 225 G;1-16;23;28;30 166,390 21,15 39,20 1014,65 20,3 225,009135 225,0091
11 250 G;1-18;29 5,540 21,14 39,20 1014,75 20,3 250,009425 250,0094
12 275 G;1-14;21,28;29 25,550 21,15 39,30 1014,84 20,3 275,008216 275,0082
Déi v6i loat do M5, chu trinh lya chon A, s6 diém hiéu chuan 12 diém.
Ap suit S6 liéu cua &p ké pittong .chuz‘m va diéu Kién méi truong Gia tri ap o
danh ; doi véi lwot do M5 ] ; _ sgat chuan G@ tri doc
T nghia Qua can Stohgranm Nhiétdo | Do am A[:(S({.)Jat dl\éthcietC tmh(f)uoc trén UUT
(MPa) (No of mass) (@) &) (%) (mbar) (°C) (MPa) (MPa)
1 0 0 21,28 41,20 1013,69 20,4 -0,004569 -0,0046
2 25 G;1;20;22;28 50,750 21,27 41,00 1013,63 20,4 24,997937 24,9979
3 50 G;1;2;3;20 99,210 21,25 40,70 1013,57 20,4 49,999543 49,9995
4 75 G;1-5;21;28 144,370 21,27 40,40 1013,53 20,4 74,999647 74,9996
5 100 G;1-7;22;30 1,460 21,17 40,40 1013,42 20,4 100,000158 100,0002
6 125 G;1-8;20;21;22;28;30 40,370 21,22 40,10 1013,39 20,5 125,000161 125,0002
7 150 G;1-10;20;21;30 75,750 21,23 39,70 1013,35 20,5 150,000965 150,0010
8 175 G,1-12;20;28;30 109,400 21,24 39,70 1013,36 20,5 175,002764 175,0028
9 200 G;1-14;21;22;30 138,990 21,24 39,60 1013,35 20,5 200,004965 200,0050
10 225 G;1-16;23;28;30 166,670 21,25 39,50 1013,30 20,5 225,00677 225,0068
11 250 G;1-18;29 5,850 21,25 39,40 1013,28 20,5 250,006972 250,0070
12 275 G;1-14,21,28;29 26,260 21,25 39,40 1013,24 20,5 275,008876 275,0089
Ddi voi loat do M6, chu trinh Iwa chon A, s diém hiéu chuan 12 diém.
S6 ligu ciia ap ké pittdng chudn va diéu ki¢n méi truong Giatri ap
i ) doi véi lugt do M6 suat chuan Gia tri
Ap suat danh nghia S6 gam Nhiét | tinh dugc doc trén
T Qua can thém | Nhic¢tdo | Do am | ApsuatKQ | do *) uuT
P/C
(MPa) (No of mass) (@) &) (%) (mbar) (°C) (MPa) (MPa)
0 0 21,33 39,30 1013,05 20,5 | -0,006105 -0,0061
25 G;1;20;22;28 50,760 21,31 39,00 1013,02 20,5 | 24,996998 | 24,9970
3 50 G;1;2;3;20 99,300 21,31 38,90 1013,01 20,5 | 50,000499 | 50,0005
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4 75 G;1-5;21,28 144,570 | 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 phwrong trinh co ban cia &p ké pittdng tinh ra gia tri nay.

5 Tinh @9 khong dam bao do kiéu A u,(p)

T Yi Xi Xin2 Yin2 XiYi (YiabXiy2 | ua(MPa)
P (MPa) Py (MPa)

1 | 00000E+00 | -30760E-03 | 9.4618E-06 | O00000E+00 | 0,0000E+00 | 3,8024E-05 | 9,2446E-04
2 | 24998e+01 | 25000E+01 | 62490E+02 | 24908E+01 | 62404402 | 2,2445E-05 | 8.0744E-04
3 | 49995E+01 | 50000E+01 | 25000E403 | 4,9995E+01 | 24998E+03 | 1,0233E-06 | 69988E-04
4 | 749926401 | 75001E+01 | 562506403 | 74992E+01 | 56245E403 | 9.4376E-07 | 6,0683E-04
5 | 90988E+01 | 10000E+02 | 1,0000E+04 | 0,0988E+01 | 0,9989E+03 | 15177E-05 | 5,3588E-04
6 | 1,2498E+02 | 12500E+02 | 15625E404 | 12498E+02 | 15623E+404 | 2,3774E-05 | 4,9660E-04
7 | 14008E+02 | 15000E+02 | 2,2500E+04 | 14998E+02 | 2,2497E+04 | 33305E-05 | 4,9656E-04
8 | 17497E+02 | 17500E+02 | 3,0626E+04 | 17497E+02 | 3,0621E+04 | 15601E-05 | 53577E-04
o | 1,0007E+02 | 20001E+02 | 4,0002E+04 | 10997E+02 | 3,9994E+04 | 44758E-06 | 6,0666E-04
10 | 22496E+02 | 2,2501E402 | 50628E+04 | 2,2496E+02 | 50617E+04 | 5,8924E-07 | 6,9967E-04
11 | 24995E+02 | 25001402 | 62504E+04 | 2,4995E+02 | 62480E+04 | 1,3622E-05 | B8,0717E-04
12 | 27404E+02 | 27501402 | 75630E+04 | 27494E+02 | 75611E+04 | 44764E-05 | 9.2414E-04
13 | 00000E+00 | -2,6880E-03 | 7,2253E-06 | 0,0000E+00 | 0,0000E+00 | 4,2058E-05 | 9.2446E-04
14 | 24998E+01 | 24990E+01 | 62496E+02 | 2,4998E+01 | 62493E+02 | 1,5783E-05 | 8,0744E-04
15 | 49995E401 | 5,0001E+01 | 2,5001E+03 | 49995E+01 | 24998E+03 | 4,9445E-06 | 6.9988E-04
16 | 74992E+01 | 7,5001E+01 | 56252E+03 | 7,4992E+01 | 56245E+03 | 1,3343E-06 | 6,0683E-04
17 | 09988401 | 1,0000E+02 | 10000E+04 | 9098BE+01 | 90000E+03 | 1,2501E-05 | 5.3588E-04
18 | 12498402 | 12500E+02 | 15625E+04 | 12498E+02 | 15623E+04 | 2,9847E-05 | 4,9660E-04
19 | 14998E+02 | 1,5000E+02 | 2,2501E+04 | 14998E+02 | 22497E+04 | 1,5560E-05 | 4,9656E-04
20 | 17497E+02 | 17501E+02 | 30627E+04 | 17497E+02 | 30621E+04 | 5,1730E-06 | 53577E-04
21 | 10097E+02 | 2,0001E+02 | 4,0003E+04 | 1,9997E+02 | 30995E+04 | 1,3360E-08 | 6,0666E-04
22 | 22496E+02 | 22501E+02 | 50629E+04 | 22496E+02 | 50618E+04 | 7,0790E-06 | 6,9967E-04
23 | 24995E+02 | 25001E+02 | 6,2505E+04 | 24995E+02 | 62490E+04 | 2,3855E-05 | 8,0717E-04
24 | 27494E+02 | 27501E+02 | 75630E+04 | 27494E+02 | 75611E+04 | 4,9557E-05 | 9,2413E-04
25 | 0,0000E+00 | -30500E-03 | 9,3025E-06 | 0,0000E+00 | 0,0000E+00 | 3,8345E-05 | 9.2446E-04
26 | 24908E+0L | 24990E+01 | 62495E+02 | 2.4998E+01 | 62492E+02 | 14309E-05 | 8,0744E-04
27 | 49996E+01 | 50000E+01 | 2,5000E+03 | 4,9996E+01 | 24998E+03 | 1,0217E-06 | 6,9988E-04
28 | 74902E+01 | 75001E+01 | 56251E+03 | 7.4992E+01 | 56245E+03 | 2,9600E-06 | 6,0683E-04
20 | 09988E+0L | 1,0000E+02 | 10000E+04 | 9.0988E+01 | O0990E+03 | 15241E-05 | 5.3588E-04
30 | 12498E+02 | 12500E+02 | 15625E+04 | 12498E+02 | 15623E+04 | 3,2102E-05 | 4,9660E-04
31 | 14998E+02 | 15000E+02 | 2,2501E+04 | 14998E+02 | 2,2497E+04 | 34555E-05 | 4,9656E-04
32 | 1,7497E+02 | 1,7500E+02 | 3,0626E+04 | 17497E+02 | 30621E+04 | 2,1888E-05 | 5.3577E-04
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33 1,0997E+02 | 2,0000E+02 | 4,0002E+04 | 1,9997E+02 | 3,9994E+04 | 6,6649E-06 | 6,0666E-04
34 2,2496E+02 | 22501E+02 | 50628E+04 | 2,2496E+02 | 50617E+04 | 4,0710E-09 | 6,9967E-04
35 2,4995E+02 | 25001E+02 | 6,2504E+04 | 2,4995E+02 | 6,2489E+04 | 6,6327E-06 | 8,0718E-04
36 2,7494E+02 | 27501E+02 | 7,5630E+04 | 2,7494E+02 | 7,5611E+04 | 50357E-05 | 9,2414E-04
37 0,0000E+00 | -3,3090E-03 | 10949E-05 | 0,0000E+00 | 0,0000E+00 | 3,5205E-05 | 9,2446E-04
38 2,4998E+01 | 24999E+01 | 6,2493E+02 | 2,4998E+01 | 6,2491E+02 | 1,1578E-05 | 8,0744E-04
39 49996E+01 | 50000E+01 | 2,5000E+03 | 4,9996E+01 | 2,4998E+03 | 3,8493E-07 | 6,9988E-04
40 74993E+01 | 7,5001E+01 | 56252E+03 | 7,4993E+01 | 5,6245E+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 | 12500E+02 | 15626E+04 | 1,2498E+02 | 1,5623E+04 | 1,8077E-05 | 4,9660E-04
43 1,4998E+02 | 15000E+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 | 5,3577E-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 | 22501E+02 | 50629E+04 | 2,2496E+02 | 50618E+04 | 3,7287E-06 | 6,9967E-04
47 2,4995E+02 | 25001E+02 | 6,2505E+04 | 2,4995E+02 | 6,2490E+04 | 1,7677E-05 | 8,0718E-04
48 2,7494E+02 | 27501E+02 | 7,5630E+04 | 2,7494E+02 | 7,5611E+04 | 3,7306E-05 | 9,2414E-04
49 0,0000E+00 | -2,5690E-03 | 6,5998E-06 | 0,0000E+00 | 0,0000E+00 | 4,4532E-05 | 9,2446E-04
50 2,4998E+01 | 24998E+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 74993E+01 | 7,5000E+01 | 56249E+03 | 7,4993E+01 | 56244E+03 | 8,7846E-06 | 6,0683E-04
53 9,9989E+01 | 1,0000E+02 | 1,0000E+04 | 9,9989E+01 | 9,9989E+03 | 2,5181E-05 | 5,3588E-04
54 1,2498E+02 | 12500E+02 | 15625E+04 | 172498E+02 | 15623E+04 | 45337E-05 | 4,9660E-04
55 1,4998E+02 | 15000E+02 | 2,2500E+04 | 14998E+02 | 2,2497E+04 | 54971E-05 | 4,9656E-04
56 1,7497E+02 | 17500E+02 | 3,0626E+04 | 1,7497E+02 | 3,0621E+04 | 3,2712E-05 | 5,3577E-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 | 6,2489E+04 | 3,1646E-06 | 8,0718E-04
60 2,7494E+02 | 2,7501E+02 | 7,5630E+04 | 2,7494E+02 | 7,5611E+04 | 4,0498E-05 | 9,2414E-04
61 0,0000E+00 | -3,1050E-03 | 9,6410E-06 | 0,0000E+00 | 0,0000E+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 | 5,0000E+01 | 2,5000E+03 | 4,9996E+01 | 2,4998E+03 | 1,2436E-06 | 6,9988E-04
64 74993E+01 | 7,5001E+01 | 56251E+03 | 7,4993E+01 | 56245E+03 | 3,9530E-06 | 6,0683E-04
65 9,9989E+01 | 1,0000E+02 | 1,0000E+04 | 9,9989E+01 | 9,9990E+03 | 1,2891E-05 | 5,3588E-04
66 1,2498E+02 | 12500E+02 | 15626E+04 | 172498E+02 | 1,5623E+04 | 2,1335E-05 | 4,9660E-04
67 1,4998E+02 | 15000E+02 | 2,2501E+04 | 14998E+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 | 5,3577E-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 | 7,5611E+04 | 2,5218E-05 | 9,2414E-04
) 9,8983E+03 | 9,9002E+03 | 1,8976E+06 | 9,8983E+03 | 1,8972E+06 | 1,2173E-03

= 9,9974E-01

= 9,2416E-03
Sy= | 4,1701E-03
Sa= | 9,2446E-04
Sb= | 5,6944E-06
r(a,b) = | -8,4698E-01
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6 Tinh dd khdng dam bao do ciia chuin u(p)

Céc thanh phan PKDB anh huong dén chuan bao gom:

ui(p) Dai luong Gia tri dai luong | Hé s do nhay U(Xi) Gia tri hé s6 ui(Pa) ui?(Pa?)
u(p) p (Pa) 1,00E+02 a+bp 2,66E-05 | 1,00E+02 2,65E-03 7,05E-06
uy(p) Ao (m?) 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 p?/2 5,00E-15 | 5,00E+03 2,50E-11 6,25E-22
us(p) M ( kg) 8,58E+01 p/2*M 2,15E-04 5,83E-01 1,25E-04 1,56E-08
us(p) (t-te ) (°C) -2,50E+00 pHo, a2 5,00E-01 6,43E-04 3,22E-04 1,03E-07
us(p) (o + ) (1/°C) 9,10E-06 p*(t-23)/2 1,00E-07 | -1,25E+02 -1,25E-05 1,56E-10
u-(p) g (m/s?) 9,79E+00 p/3*g 4,50E-08 | 3,26E+02 1,47E-05 2,15E-10
ug(p) pa (kg/m®) 1,20E+00 PI3*(Pu - Pa) 1,00E-02 4,17E-03 4,17E-05 1,74E-09
Ug(p) Ah (m) 0,00E+00 pr*g/3 0,00E+00 | 2,98E+03 0,00E+00 0,00E+00
uzo(p) 8 (°) 5,00E-01 p* sin(0)/+/3 | 5.82E-04 8,36E-02 4,87E-05 2,37E-09
2= 7,19E-06
us(p) 2,68E-03
7 Tinh d¢ khong dam bao do cia UUT uyu(p)
Céc thanh phan BPKPB anh huong den UUT bao gom:
T Ps M1 M2 M3 M4 M5 M6 M=P P—Ps
(MPa) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa)
1 0,0000 -0,0031 -0,0027 -0,0031 -0,0033 -0,0026 -0,0031 -0,0030 -0,0030
2 24,9980 24,9998 24,9991 24,9990 24,9986 24,9979 24,9970 24,9986 0,0006
3 49,9956 50,0001 50,0013 50,0002 49,9999 49,9995 50,0005 50,0003 0,0047
4 74,9925 75,0013 75,0014 75,0007 75,0014 74,9996 75,0008 75,0009 0,0084
5 99,9886 | 100,0009 | 100,0015 | 100,0011 | 100,0021 | 100,0002 | 100,0017 100,0012 0,0127
6 124,9840 | 1250017 | 1250015 | 1250011 | 1250029 | 125,0002 | 125,0027 125,0017 0,0177
7 149,9785 | 150,0015 | 150,0039 | 150,0019 | 150,0045 | 150,0010 | 150,0038 150,0027 0,0243
8 174,9724 | 175,0039 | 1750059 | 175,0033 | 175,0063 | 1750028 | 175,0055 175,0046 0,0322
9 199,9656 | 200,0053 | 200,0078 | 200,0050 | 200,0076 | 200,0050 | 200,0065 200,0062 0,0406
10 | 2249581 | 2250071 | 2250092 | 2250063 | 2250091 | 2250068 | 2250076 225,0077 0,0496
11 | 249,9497 | 250,0079 | 250,0091 | 250,0077 | 250,0094 | 250,0070 | 250,0080 250,0082 0,0585
12 | 2749405 | 2750083 | 2750084 | 2750092 | 2750082 | 2750089 | 2750078 275,0085 0,0680
u, up b'up b'down Up bup bdown Uy up,
TT
(MPa) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa) (MPa)
1 0,00010 0,00054
2 0,00010 0,00054 0,00090 0,00010 0,00090 0,00239 0,00169 0,00239 0,00068
3 0,00010 0,00054 0,00001 0,00081 0,00081 0,00109 0,00039 0,00109 0,00080
4 0,00010 0,00054 0,00070 0,00059 0,00070 0,00219 0,00019 0,00219 0,00064
5 0,00010 0,00054 0,00011 0,00119 0,00119 0,00127 0,00062 0,00127 0,00103
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6 0,00010 | 0,00054 0,00068 | 0,00200 | 0,00200 | 0,00206 | 0,00163 0,00206 0,00152
7 0,00010 | 0,00054 0,00033 | 0,00120 | 0,00120 | 0,00106 | 0,00034 0,00106 0,00258
8 0,00010 | 0,00054 0,00067 | 0,00110 | 0,00110 | 0,00166 | 0,00004 0,00166 0,00258
9 0,00010 | 0,00054 0,00037 | 0,00050 | 0,00050 | 0,00087 | 0,00085 0,00087 0,00220
10 | 0,00010 | 0,00054 0,00087 | 0,00060 | 0,00087 | 0,00087 | 0,00115 0,00115 0,00189
11 | 0,00010 | 0,00054 0,00026 | 0,00090 | 0,00090 | 0,00147 | 0,00075 0,00147 0,00132
12 | 0,00010 | 0,00054 0,00083 | 0,00039 | 0,00083 | 0,00003 | 0,00024 0,00024 0,00073
Ua Us Uexp (k=2) Uexp (k= 2) AP
o (MPa) (MPa) (MPa) (ppm) (MPa)
1
2 0,00081 0,00067 0,00261 9,51 0,00558
3 0,00070 0,00134 0,00317 11,54 0,00377
4 0,00061 0,00201 0,00443 16,11 0,00911
5 0,00054 0,00268 0,00560 20,36 0,01399
6 0,00050 0,00335 0,00704 25,59 0,01971
7 0,00050 0,00402 0,00830 30,17 0,02599
8 0,00054 0,00469 0,00963 35,04 0,03389
9 0,00061 0,00536 0,01088 39,58 0,04307
10 0,00070 0,00603 0,01222 44,46 0,05285
11 0,00081 0,00670 0,01356 49,31 0,06318
12 0,00092 0,00737 0,01487 54,09 0,07333
8 Do khong dam bao do mé rong U
Bdang téng hop dé khéng dam bdo do ¢ ap sudt: 100 MPa
Pai luong | Gié tri dai luong Phan b6 Hé s chia | Do khong dam bao do Hiﬁ‘sydé d?g 'g;f’)”go DIE:?ED
phuong
Xi Xi 2a ui(xi) Ci ui(y)(MPa) | ui"2(MPa?)
Pyandard 1,00E+02 0,00536 2 0,00268 1 0,00268 7,19E-06
Ua 0,00054 0,00054 1 0,00054 1 0,00054 2,87E-07
frero0 deviation 0,00054 0,00054 NG 0,00015 1 0,00015 2,39E-08
D' epeatability 0,00119 0,00119 NE) 0,00034 1 0,00034 1,18E-07
Breproducibilty 0,00127 0,00127 NG 0,00037 1 0,00037 1,35E-07
Pysteresys 0,00103 0,00103 NG 0,00030 1 0,00030 8,80E-08
Oresolution 0,00010 0,00010 NE) 0,00003 1 0,00003 8,33E-10
Sum 7,84E-06
Uc = 2,80E-03
Ue(k=2)=| 0,0056 MPa
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