Steel Wire Coil Winding and
Packing Line: Control System
Overview

Welcome to our comprehensive presentation on the control system
for steel wire coil production. We'll explore how our integrated solution
manages winding, stacking, packing, and handling processes.

Join us as we unveil how cutting-edge automation can transform your
wire manufacturing operations.
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System Architecture Overview

User Interface
Intuitive HMI dashboards

Control Layer

i

PLCs and motion controllers

Field Devices

&

Sensors, motors, and actuators

Our control system follows a three-tier architecture. Field devices capture real-time data and execute commands. PLCs
coordinate complex operations across multiple stations. The HMI layer provides operators with easy access to all
functions.



Wire Winding Control
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Tension Monitoring

Precision load cells track wire tension during winding

Speed Control

Variable frequency drives ensure consistent winding
rates

Length Measurement

Encoders track exact wire length for accurate coil
production

Quality Validation

Vision systems inspect surface defects in real-time

Our winding control subsystem maintains precise tension throughout

the process. This prevents loosening or breakage while ensuring

consistent coil density.
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Coil Stacking Intelligence

Coil Weight Verification

Integrated scales confirm each coil meets specified weight

parameters before transfer to stacking station. e =
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Advanced algorithms calculate optimal stacking patterns

based on coil dimensions and pallet specifications.

Robotic Placement

Servo-controlled handling systems position each coil with

sub-millimeter accuracy for stable stacks.

The stacking control module ensures maximum stability while

optimizing pallet utilization. Pattern recognition verifies proper
positioning before releasing each coil. FE g— T T T
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Packing Station Automation

lllll Product Identification

Scanners read coil tags to retrieve packaging specifications
from the database.

Material Selection

System automatically selects appropriate packaging materials
based on product type.

Wrapping Execution

Servo-controlled wrapping arms apply precise tension to
packaging materials.

© Labeling Application

Thermal printers generate and apply shipping labels with
product details.

The packing control subsystem coordinates multiple packaging
operations simultaneously. It adapts wrapping patterns based on wire
type and destination requirements.




Material Handling Coordination

Receiving

Incoming material logging and

routing to production cells

Shipping

Order consolidation and loading
sequence planning

sl

lly,

In-Process Transport

Automated conveyance between

production stations

Staging

Buffer management for production
optimization

Our material handling control system orchestrates the flow of products between stations. It optimizes routes and

schedules to minimize wait times and maximize throughput.



Real-Time Production Monitoring
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The monitoring dashboard provides supervisors with instant visibility into production performance. Real-time analytics
identify trends and potential issues before they impact quality.



Quality Control Integration

Dimensional Inspection Surface Analysis

Laser scanners measure coil High-resolution cameras
dimensions with +0.5mm detect surface defects as
accuracy. The system small as 0.lmm. Machine
automatically flags non- learning algorithms
conforming products for distinguish between
operator review. acceptable variations and

true defects.

Weight Verification

Load cells confirm wire quantities with 99.8% accuracy. Precise
weighing eliminates under and over-packaging issues.

Quality parameters are continuously monitored throughout the
production process. Integration with upstream processes allows real-
time adjustments to maintain specifications.




Warehouse Management Integration

Inventory Tracking

The control system maintains real-
time inventory levels of all wire
products. It synchronizes with the
warehouse management system via
secure API connections.

Operators receive immediate
feedback about storage location
assignments as products are
completed.

Order Fulfillment

Production schedules are optimized
based on order priority and delivery
dates. The system generates pick
lists for warehouse staff with exact
product locations.

Barcode scanning confirms correct
product selection before shipment.

Storage Optimization

Al algorithms continuously analyze
inventory patterns to suggest
optimal storage configurations. The
system factors in product
dimensions, weight, and turnover

frequency.

Automated guided vehicles receive
optimized travel paths to minimize
movement time.

Seamless integration with warehouse systems eliminates data entry errors. It ensures complete product traceability from

production to shipment.



ERP System Connectivity
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Bidirectional DataFlow Schedule Comprehensive Alert Management
Production data flows SynChronization Reporting Critical events trigger
automatically to ERP Production schedules Detailed production notifications in both
systems. Order information update in real-time based metrics transfer systems to ensure rapid
passes from ERP to guide on resource availability and automatically for financial response.

production scheduling. priority changes. and operational reporting.

Our system uses industry-standard protocols for seamless ERP integration. This eliminates double-entry and ensures
data consistency across all business systemes.



Operator Interface Design

Our HMI design follows human factors engineering principles. Intuitive layouts reduce training time while minimizing

the risk of operator error.

Touch interfaces include context-sensitive help and multi-language support for diverse workforces.



Recipe Management System

Recipe Storage

S

Secure database of product specifications

Parameter Configuration

Intuitive interface for editing production variables

> One-Click Deployment

Instant configuration of all production stations

The recipe management subsystem stores detailed parameters for each product type. Engineers can modify settings
with version control and approval workflows.



Preventive Maintenance
Intelligence

98.7% 713%

Uptime Reduction
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implementation mMaintenance events
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The maintenance module tracks component lifecycle data to predict
failures before they occur. It schedules maintenance during planned
downtime to maximize productivity.



Energy Monitoring and Optimization
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Our advanced control system continuously monitors power consumption across all production processes in real-time.
Sophisticated Al-driven algorithms dynamically adjust motor speeds, optimize equipment start/stop sequences, and balance
loads to minimize energy waste. This intelligent approach has achieved an average 25% reduction in energy consumption while
maintaining peak production efficiency and contributing to sustainability targets.



Alarm Management Hierarchy

Critical Alarms

Q Immediate action required to prevent damage

Warning Alarms

Attention needed during current shift

Advisory Notifications

Information for monitoring and planning

Our sophisticated alarm system prevents "alarm flooding" by prioritizing alerts. Context-sensitive help guides operators
through resolution procedures for each alarm type.



Safety Integration Features

Emergency Stops

Strategically positioned E-stops with

redundant wiring and monitoring

Safe Speed Monitoring

Controlled reduced speeds during
maintenance

O

Perimeter Guarding

Safety-rated light curtains and

interlocked gates

Presence Detection

Laser scanners detect personnel in
hazard zones

Our control system integrates certified safety components meeting ISO and IEC 62061 standards. Safety functions run on

dedicated hardware with continuous self-diagnostics.



Traceability and Compliance
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Checkpoints

Product Identification Electronic Batch Records Audit Trails

Each coil receives a unique identifier The system automatically maintains Every interaction with the system is
linking to its complete production detailed records of all production logged with timestamps and user
history. This enables batch-level parameters. These digital records identification. This creates an
traceability throughout the supply satisfy regulatory requirements unalterable record for quality and
chain. without paper documentation. compliance verification.

Our traceability features support ISO 9001, IATF 16949, and industry-specific compliance requirements. The system
simplifies audits with pre-configured reporting templates.



Remote Monitoring
Capabilities
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Multi-Device Access

Secure access from PCs, tablets, and smartphones. Role-based
permissions control information visibility.

Real-Time Analytics

Live production metrics with configurable dashboards.
Automated reports delivered by email or text message.

Visual Confirmation

IP camera integration provides visual verification of line status.
Video recording synchronizes with production events.

Remote Support

Secure remote access for technical troubleshooting. Enables

rapid response without waiting for on-site visits.

Our remote capabilities keep managers informed even when off-site.

The system uses encrypted connections to protect sensitive

production data.
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Implementation and Training
Approach
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Detailed mapping of existing processes and future state

objectives. Typically requires 2-3 weeks of on-site evaluation.

System Design
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2 Comprehensive Training

Multi-level training for operators, maintenance staff, and

engineers. Includes classroom instruction and hands-on
exercises.

Our implementation methodology ensures smooth transition with minimal
disruption. We provide extensive documentation and training materials
customized to your team's needs.




Automated Testing

ROI and Business Benefits

Productivity Improvement 15-25% increase in throughput

Quality Enhancement 80% reduction in defect rates

Labor Efficiency 30-40% reduction in labor per ton

Energy Savings 20-25% lower power consumption

Material Utilization 5-8% reduction in packaging material waste
Typical Payback Period 12-18 months

Our integrated control system delivers measurable financial benefits. Most customers achieve complete ROI within 18
months of implementation.

We provide comprehensive value analysis and financing options to fit your budget constraints.



