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ABSTRAK

Transformator daya merupakan komponen kritis dalam sistem distribusi listrik yang
memerlukan integritas struktural tinggi pada inti besi untuk menjamin operasional
yang optimal. Penelitian ini bertujuan menganalisis kekuatan mekanis bandage tape
dan fastener pada pelat cekam silicon assembly inti transformator berkapasitas 39 ton
dengan tekanan operasional 0,25 MPa. Metode penelitian menggunakan pendekatan
mekanika material dan teknik untuk menganalisis bandage tape Polyglas berbasis serat
kaca-resin poliester serta fastener baut material kelas 8.8 (M12, M16, M20) dan
stainless steel A2-70.

Parameter analisis meliputi: bandage tape dengan kekuatan tarik 1.800 N/cm per
lapisan pada suhu operasi 155°C, konfigurasi 3 grup per HAP dengan 2 set per grup
dan 16 lapisan per axle, serta perhitungan beban operasional berdasarkan diameter inti
745 mm dan tekanan permukaan 0,25 MPa. Analisis fastener mencakup perhitungan
tegangan geser, tarik, dan ekivalen dengan torsi pemasangan yang sesuai, serta
verifikasi kekuatan axle bandage diameter 40 mm terhadap momen lentur.

Hasil penelitian menunjukkan bandage tape Polyglas dengan konfigurasi optimal
memberikan kapasitas total 345,6 kN dengan rasio keamanan 1,19 terhadap gaya sudut
HAP sebesar 290,3 kN. Analisis fastener menunjukkan bolt M12 tidak memenuhi
persyaratan (tegangan ekivalen 952,85 N/mm2 > batas ijin 576 N/mm?), sedangkan
bolt M16 dan M20 memenuhi persyaratan dengan margin keamanan masing-masing
12,2% dan 42,2%. Axle bandage menunjukkan kekuatan struktural sangat memadai
dengan tegangan lentur aktual 134,75 N/mm?2, jauh di bawah batas ijin 370 N/mm?2.
Penelitian ini merekomendasikan penggunaan bandage tape Polyglas dengan
konfigurasi yang dianalisis dan fastener bolt M16 material kelas 8.8 sebagai solusi
optimal yang memenuhi aspek kekuatan, efisiensi material, dan ekonomis untuk

aplikasi transformator daya 39 ton dengan tekanan operasi 0,25 MPa.

Kata Kunci: Transformator Daya, Bandage Tape, Fastener, Silicon Assembly,

Kekuatan Mekanis, Analisis Tegangan, Pelat Cekam, Material Kelas 8.8
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"MECHANICAL STRENGTH ANALYSIS OF BANDAGE TAPE AND FASTENER ON
SILICON ASSEMBLY CLAMPING PLATE OF 39-TON TRANSFORMER CORE
WITH 0.25 BAR PRESSURE"

ABSTRACT

Power transformers are critical components in electrical distribution systems that
require high structural integrity in the iron core to ensure optimal operation. This
study aims to analyze the mechanical strength of bandage tape and fasteners on the
silicon assembly clamping plate of a 39-ton capacity transformer core with an
operational pressure of 0.25 MPa. The research methodology employs material
mechanics and engineering approaches to analyze Polyglas bandage tape based on
glass fiber-polyester resin and fastener bolts of class 8.8 material (M12, M16, M20)
and stainless steel A2-70.

Analysis parameters include: bandage tape with tensile strength of 1,800 N/cm per
layer at operating temperature of 155°C, configuration of 3 groups per HAP with 2
sets per group and 16 layers per axle, as well as operational load calculations based
on core diameter of 745 mm and surface pressure of 0.25 MPa. Fastener analysis
encompasses calculations of shear, tensile, and equivalent stresses with appropriate
installation torque, along with verification of axle bandage strength with 40 mm
diameter against bending moment.

Research results demonstrate that Polyglas bandage tape with optimal configuration
provides a total capacity of 345.6 kN with a safety ratio of 1.19 against HAP angular
force of 290.3 kN. Fastener analysis shows that M12 bolts do not meet requirements
(equivalent stress 952.85 N/mmz2 > allowable limit 576 N/mm?2), while M16 and M20
bolts meet requirements with safety margins of 12.2% and 42.2% respectively. The
axle bandage shows very adequate structural strength with actual bending stress of
134.75 N/mm?, well below the allowable limit of 370 N/mm2.

This research recommends the use of Polyglas bandage tape with the analyzed
configuration and M16 class 8.8 material fastener bolts as the optimal solution that
meets strength, material efficiency, and economic aspects for 39-ton power

transformer applications with 0.25 MPa operating pressure.
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