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Evaluation of the Indentation Stiffness Measurement Uncertainty in Cigarette Packet

WANG Jing
(Kunming Richfun Printing Co., Ltd., Kunming 650217, China)

ABSTRACT: The work aims to take the cigarette packet as the research object to determine its longitudinal and lateral
indentation stiffness according to YC/T 330, and analyze the measurement uncertainty value introduced by the crease
straightener, size deviation of specimen cutting and measurement repeatability, so as to obtain the measurement uncer-
tainty of the indentation stiffness of cigarette packet. The standard uncertainty value, also known as class A uncertainty,
was obtained after the standard deviation was calculated by 10 independent repeatability tests on indentation stiffness.
Then, the uncertainty caused by measurement instrument and sampling size deviation was calculated according to the
evaluation method of class B uncertainty, and the uncertainty of class B was obtained. The synthetic uncertainty was cal-
culated. Finally, the expansion uncertainty was calculated. According to YC/T 330, the expansion uncertainty of cigarette
packet A was Ulgngitudina=(83.1£6.22)g, k=2; Ulyera=(59.7+4.20)g, k=2. According to the evaluation results, the influence
components on the uncertainty range from large to small are: size deviation of specimen cutting, measurement repeatabil-
ity and calibration parameters of crease straightener.
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Tab.1 Measured values of longitudinal and transverse
indentation stiffness of smoke mark A mN
21 51 PRI a a by b,

786 1071 552 564
762 685 629 580
777 900 701 554
710 793 552 577

2 747 926 559 541
813 752 675 587

2.1 2
768 822 591 551
1.4 10 749 819 546 543
790 961 538 519
757 743 689 600

4] 3

748 843 630 526
684 811 576 562

748 978 528 523
774 723 652 594
773 873 619 550
692 804 555 550

C T \2
;(X" Xe) 796 978 537 543

v=n—1=9 S, (X,)= =8.839 512 mN

n— 826 747 625 573
v=n—1=9 : 830 890 674 585
730 899 574 550
813 1023 533 599
A 814 745 606 695

- Sy (X)) 6
g (X0) = - 0.019 84 837 891 555 701
: 680 868 537 578
ur*ﬁ(h)sﬁg") =0.015 10 779 1059 612 571
k 791 722 639 562
2.2 7 788 871 675 536
+0.5% 773 797 562 534
=3 751 1051 521 558
u, =2.351 mN g 816 738 651 583
u, =1.690 mN 832 840 658 617
A 665 828 563 532
794 986 568 527
u, (s)”;“‘ —~0.002 89 0 825 776 712 620
X, 841 852 642 564
Uy (5) = "S5 _ 0,002 89 734 831 563 555
X, 734 956 591 537
PTIRHE B2 AR HEUE 5 45 0 R HE 2 R K iR 22 0 768 756 641 567

+0.15 mm, 51437, k=~/3 U] u,(b)=0.0866 mm. 877 859 692 583
R O OEE K B 10 mm , H O 685 815 560 557

AW N —~ | B W D = [BR W N ~| B> W O [ W DO ~| > W N R[N W D =B W NOD D W D =B W N~

u,.(b):”vl—(:):o.oos 66 . FH 1 814.24 585.39
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Tab.2 Statistical arithmetic mean values of longitudinal
and transverse indentation stiffness of smoke mark A

mN
ZH%K X, M X,
14 792.13 580
22 795.63 571.38
34 837 582.626
4L 833.88 600.5
54 822.5 586.38
eyl 815.12 585.38
BT 829.88 593.88
#8 806.25 591
92 799.5 574.12
1040 810.5 588.62
Uy (h)=Juy’ (S)+u,’(b) =0.009 129
U (h) = Ju,” (S)+u,(b) =0.009 129
2.3
3842.0 mm =3,
u, =1.1547mm
38 mmx38 mm u,(s)=0.030 387
2.4

Uy ey, \/(”r% (Z))z +(uy (h))* +(u,(S))* =0.037 421

Uy oy = \/(%i (X)) + (g (B)* + (4, (S))* =0.035 139
A
u, =0.037 421x 83.09=3.11 g
ue =0.035139%59.73=2.10 g
2.5
K=2 U =622g U =420¢g
2.6 el
A U =
622g k=2 U =420g k=2
+10 g

6.22/20=0.311<1/3 1/3
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