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PENGARUH VARIASI GAYA AKSIAL PADA ULIR
NIPPLE BRITISH STANDARD PIPE MENGGUNAKAN
SIMULASI STATIC STRUCTURAL

Muhammad Fariz Daviansyah

ABSTRAK

Sambungan ulir tipe British Standard Pipe (BSP) banyak digunakan dalam
sistem perpipaan karena kemudahan pemasangan dan kekuatannya. Penelitian ini
menganalisis pengaruh variasi gaya aksial terhadap tegangan dan deformasi pada
ulir Nipple BSP menggunakan metode elemen hingga (Finite Element Method)
melalui simulasi Static Structural di ANSYS Workbench. Model ulir diberikan
torsi sebesar 30 Nm, 50 Nm, dan 70 Nm untuk melihat respons struktur. Hasil
menunjukkan bahwa peningkatan torsi menyebabkan peningkatan tegangan von
Mises secara signifikan, dari 501 MPa (30 Nm) hingga 1163 MPa (70 Nm), yang
berisiko melebihi batas luluh material A7S7 304. Deformasi total juga meningkat
dari 0,017 mm hingga 0,041 mm. Temuan ini menunjukkan bahwa gaya aksial
yang tinggi dapat memicu kegagalan struktural dan deformasi permanen,
sehingga penting diperhatikan dalam desain sambungan ulir pada sistem
perpipaan industri.

Kata kunci: ulir BSP, gaya aksial, Nipple, ANSYS, metode elemen hingga
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EFFECT OF AXIAL FORCE VARIATION ON
BRITISH STANDARD PIPE NIPPLE THREADS
USING STATIC STRUCTURAL SIMULATION

Muhammad Fariz Daviansyah

ABSTRACT

British Standard Pipe (BSP) threaded connections are widely used in piping
systems due to their ease of installation and strong grip. This study aims to
analyze the effect of axial force variation on stress and deformation in BSP
Nipple threads using the Finite Element Method (FEM) in the Static Structural
module of ANSYS Workbench. The thread model was subjected to axial loads
represented by torque variations of 30 Nm, 50 Nm, and 70 Nm. Simulation
results show that increasing torque significantly raises the von Mises stress,
from 501 MPa at 30 Nm to 1163 MPa at 70 Nm, approaching the yield strength
limit of AISI 304 material. Total deformation also increases from 0.017 mm to
0.041 mm. This trend indicates a higher risk of structural failure and
permanent deformation under high torque. The study provides essential
insights into the safe limits of threaded pipe joints under axial loading for
industrial piping design.

Keywords: BSP Thread, axial Force, Nipple, ANSYS, Finite Element Method
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. 1 Total Deformation Force 8500 N

2 Equivalent Elastic Strain Force 8500 N

3 Equivalent Stress Force 8500 N

4 Total Deformation Force 9350 N

S Equivalent Elastic Strain Force 9350 N

6 Equivalent Stress Force 9350 N

7 Total Deformation Force 10200 N

8 Equivalent Elastic Strain 10200 N

9 Equivalent Stress Force 10200 N

10 Total Deformation Force 14000 N

11 Equivalent Elastic Strain Force 14000 N
12 Equivalent Stress Force 14000 N

13 Total Deformation Force 15400 N

14 Equivalent Elastic Strain Force 15400 N
15 Equivalent Stress Force 15400 N

16 Total Deformation Force 16800 N

17 Equivalent Elastic Strain Force 16800 N
18 Equivalent Stress Force 16800 N

19 Total Deformation Force 19720 N

20 Equivalent Elastic Strain Force 19720 N
21 Equivalent Stress Force 19720 N

22 Total Deformation Force 21692 N

23 Equivalent Elastic Strain Force 21692 N
24 Equivalent Stress Force 21692 N

25 Total Deformation Force 23664 N

26 Equivalent Elastic Strain Force 23664 N
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X



	7d48ac6d9431c13fc21246a2ae75970f6702c4e9d71b5a9208ad74aa3dc75763.pdf
	e21dc79747a740d7fe6ac3384586dfc5a90f521c03d75e90b53791a05398207b.pdf
	f7055cecf137794d280a20ce2d18411b6cc1729f9cf960fb23f71790b5a0f25a.pdf
	606721a520280ec55fd1274573523f1e9679314e80110023006af48bc2afa46d.pdf
	606721a520280ec55fd1274573523f1e9679314e80110023006af48bc2afa46d.pdf
	606721a520280ec55fd1274573523f1e9679314e80110023006af48bc2afa46d.pdf
	606721a520280ec55fd1274573523f1e9679314e80110023006af48bc2afa46d.pdf


	fa6bbb76b47704163eae9e73265bd496b72ba63bcfe2c5c2a3277feda718da36.pdf
	7d48ac6d9431c13fc21246a2ae75970f6702c4e9d71b5a9208ad74aa3dc75763.pdf

