IDEX Challenge 1

Developer Briefing Note: VSIT-1M Technology
Workflow

This briefing note outlines the operational workflow and component interaction of the
VSIT-1M tube straightness measurement system, incorporating updated insights from
legacy documentation. It is intended to support prospective developers in understanding
the system's architecture and measurement principle.

Overview
VSIT-1M is a legacy Russian device used for measuring deviation from straightness in
long cylindrical tubes. It employs a string alignment method combined with
electromagnetic induction sensing to detect angular deviations of the inner bore axis
in both horizontal and vertical planes.
Component Breakdown
1. Extreme Nodes

e Located at both ends of the tube.

¢ Clamp and tension the string to create a straight reference axis.

e Ensure stability and alignment of the string.
2. Intermediate Node

e Used for long tubes (typically >5 meters).

¢ Provides mid-span support to prevent string sagging.

¢ Includes unclench fixing arrangement and string tuning mechanism.
3. String

¢ Runs precisely through the center of the tube's inner bore.

e Acts as the reference line for straightness.
¢ Must be taut and stable throughout the measurement process.



4. Carriage with Electromagnetic Sensors

¢ Moves inside the bore of the tube along the string.
e Equipped with:
o Angle inclination unit
o Electromagnetic induction sensors
o Signal processing unit
o Two-coordinate movement transformer
e Measures deviation from the string using electromagnetic principles.

5. Recording Unit

e Connected to the carriage via cables.
¢ |Includes:
o IBM-compatible PC (Windows 7/8/8.1)
o USB controller and communication interface
e Processes sensor signals and generates measurement reports.

Workflow Summary

1. Setup
a. Clamp string between extreme nodes.
b. Add intermediate node if tube length requires.
c. Calibrate string tension and alignment.

2. Measurement
a. Carriage moves inside the bore.
b. Electromagnetic sensors detect angular deviation from the string.
c. Data transmitted to recording unit.

3. Processing
a. PC software converts signals into digital format.
b. Generates deviation profile and muzzle angle.
c. Outputs report for acceptance testing.

Developer Considerations

e String Stability: Critical for measurement accuracy.

e Environmental Factors: Dust, vibration, and temperature can affect readings.

e Mechanical Precision: Carriage movement must be smooth and aligned.

e Sensor Calibration: Electromagnetic sensors must be tuned for bore-specific
detection.



Software Interface: Should support calibration, visualization, and report
generation.

Any modern equivalent system can also be offered but its efficacy would be
checked against the legacy equipment



