[bookmark: _a2bpwh10sjzd]Training Manual: Game 4 - Blueprint Blitz (AWS A2.4 & WPS Mastery)
[bookmark: _wkh9rlki3a1n]1. Module Context & Educational Objectives
In Season 2 (Operator Days 31–60) of the 120-Day Esports Welder Program, training advances from foundational bead-laying and basic arc length control to high-speed engineering drawing interpretation, rapid AWS A2.4 symbol parsing, and exact Welding Procedure Specification (WPS) matching. Game 4 ( Blueprint Blitz ) serves as the core cognitive assessment gate for this operational phase.The primary mission of Game 4 is to build rapid, real-time cognitive translation between abstract AWS A2.4 blueprint callouts and precise physical shop execution. Operating under timed speed-round conditions, learners must analyze symbol geometries, identify process requirements, determine joint preparation guidelines, select exact electrode/wire filler metals, and establish correct spatial positioning.Achieving an  80%+ accuracy score on Blueprint Blitz  is a mandatory progression gate for earning  Silver Tier  qualification (2,000 XP threshold) and unlocking advanced 2G/3G position challenges.
[bookmark: _w642856c4fbj]Module Summary
Metric / Attribute,Value
Module Duration,Season 2: Operator (Days 31–60)
Target Season,Season 2 (Operator Bootcamp)
Target Tier,"Silver Tier (2,000 XP Threshold)"
Core Competency,"AWS A2.4 Symbol Parsing, WPS Parameter Selection & Rapid Joint Identification"
[bookmark: _oj7joffri7bg]2. AWS A2.4 Symbol Taxonomy & Reference Mechanics
AWS A2.4 standardization establishes a mandatory universal language for communicating welding requirements across engineering blueprints and structural fabrication drawings. In Game 4, symbols flash on the Heads-Up Display (HUD) during speed rounds, demanding immediate recognition of reference line placement, arrow side versus other side mechanics, and joint preparation geometry.
[bookmark: _5kavg9j6snw]Reference Line Mechanics
The horizontal reference line forms the structural anchor for all AWS A2.4 welding symbols:
· Arrow Side (Symbol Below the Reference Line):  Weld symbols placed below the reference line dictate that joint preparation and weld deposition must occur directly on the side of the joint where the arrow tip points.
· Other Side (Symbol Above the Reference Line):  Weld symbols placed above the reference line dictate that joint preparation and weld deposition must occur on the member or surface opposite the side indicated by the arrow tip.
[bookmark: _idg3ep6ngleq]AWS A2.4 Blueprint Blitz Symbol Taxonomy
Symbol Category,AWS A2.4 Visual Placement / Graphic Description,Joint Configuration / Meaning
Fillet Weld,Right-angle triangle positioned below (Arrow Side) or above (Other Side) the horizontal reference line. Perpendicular leg is always oriented to the left.,"Fillet joint application across flat, horizontal, vertical, or overhead positions (1F–4F). Dictates leg sizing and weld length specifications."
Groove Weld (Bevel / Chamfer),Angled single-bevel or chamfer line extending from the reference line (Arrow Side or Other Side).,Single-bevel or chamfer edge preparation prior to groove welding. Requires precise joint beveling to permit deep weld root penetration.
Groove Weld (V-Groove),V-shaped graphic angle positioned above or below the reference line.,"V-groove butt or corner joint preparation. Specifies root opening dimensions, included bevel angle, and full groove volume filling."
Melt-Through / Root Penetration,Solid convex arc graphic placed on the reference line opposite a groove weld symbol.,"Complete Joint Penetration (CJP) requirement with mandatory root reinforcement (e.g., AWS D1.1 3/8-inch test coupon with a 45-degree included angle)."
[bookmark: _uey6kzbps3tt]3. WPS Interpretation & Parameter Parsing
When an AWS A2.4 blueprint symbol flashes during a speed round, operators must instantly translate the graphic callout into valid Welding Procedure Specification (WPS) parameters.
       [ AWS A2.4 SYMBOL FLASH ]
                  │
                  ▼
      ┌───────────────────────┐
      │  PROCESS SELECTION    │ ──► MIG (GMAW) | TIG (GTAW) | Stick (SMAW) | FCAW
      └───────────────────────┘
                  │
                  ▼
      ┌───────────────────────┐
      │ CONSUMABLE MATCHING   │ ──► 0.030"/0.035" Wire | 6010 / 7018 | Tungsten
      └───────────────────────┘
                  │
                  ▼
      ┌───────────────────────┐
      │  POSITION ASSIGNMENT  │ ──► 1G/1F | 2G/2F | 3G/3F | 4G/4F | 6G Pipe
      └───────────────────────┘

[bookmark: _k5l9ar3pjg95]Technical Rationale & Process Selection Logic
· MIG (GMAW):  Beginner-friendly, continuous-feed process accounting for 45% of small shop production. Demands precise wire feed speed and voltage balancing, coupled with hot start and crater fill configuration to prevent cold lap at arc initiation and crater cracking at termination.
· TIG (GTAW):  High-precision process for thin materials, stainless steel, aluminum, and root passes on critical piping. Demands steady hand focus, specialized tungsten electrode selection, and a  gas lens setup . The gas lens creates a uniform, laminar shielding gas envelope (pure argon) that eliminates turbulence, protecting the reactive molten puddle and tungsten from atmospheric contamination. Amperage is dynamically modulated via a foot pedal (40–150A range).
· Stick (SMAW):  Heavy-duty, high-strength process ideal for structural steel, outdoor, or dirty/rusted applications. Polarity selection dictates arc character and penetration profile:
· DCEP / DCRP (Direct Current Electrode Positive / Direct Current Reverse Polarity):  Standard operational polarity for structural electrodes. Focuses 70% of arc heat at the electrode tip, producing aggressive arc force and deep penetration.
· E6010 Electrodes:  High-cellulose sodium coating operated on DCEP for deep, digging root penetration on open-root pipe and groove joints.
· E7018 Electrodes:  Low-hydrogen iron powder coating operated on DCEP to deposit high-strength, crack-resistant fill and cap passes with a smooth arc and heavy slag blanket.
· Flux-Cored Arc Welding (FCAW):  Continuous tubular wire process delivering high deposition rates and deep penetration for heavy structural fabrications.
[bookmark: _g327koqy5346]Welding Position Categorization & Spatial Orientations
Operators must correctly classify target positions based on standard AWS spatial definitions:
· 1G / 1F (Flat Position):  Groove or fillet welding performed from the upper side of the joint; weld face is horizontal.
· 2G / 2F (Horizontal Position):  Groove or fillet welding where the weld axis is horizontal; for 2G, the plate face is vertical.
· 3G / 3F (Vertical Position):  Groove or fillet welding where the weld axis is vertical. Executed using  vertical-up progression  to achieve deep root fusion without slag inclusions or gravitational puddle sagging.
· 4G / 4F (Overhead Position):  Groove or fillet welding performed from the underside of the joint; requires fast travel speeds and controlled heat input to prevent puddle dripping.
· 6G (45° Inclined Pipe):  Pipe fixed at a 45-degree angle without rotation. Represents the most challenging testing configuration; passing a 6G test qualifies the welder for all plate and pipe positions (1G–4G, 1F–4F) under AWS D1.1.
[bookmark: _kegcr4j4bwg]WPS Parameter Matching Matrix
Process,Required Symbol / Joint,Consumable / Wire / Rod,Shielding Gas / Equipment,Target Position
MIG (GMAW),"Fillet (1F–4F), Light Groove","0.030"" or 0.035"" Solid Wire",Argon /  $\text{CO}_2$  Shielding Mix,"1G Flat, 2G Horizontal"
Stick (SMAW),Structural Groove / Bevel,E6010 (DCEP Root) / E7018 (DCEP Cap),Direct Current / Electrode Holder,"2G Horizontal, 3G Vertical Up"
TIG (GTAW),"Thin Stainless/Aluminum, Precision Root",Tungsten Electrode & Filler Rod,Gas Lens / Pure Argon (Foot Pedal 40–150A),"1G Flat, 2G Horizontal, 3F Fillet"
Flux-Core (FCAW),Heavy Structural Groove,Flux-Cored Continuous Wire,Self-Shielded or  $\text{CO}_2$  Gas Assist,"1G Flat, 3G Vertical Up"
All Processes,45° Inclined Test Coupon,AWS D1.1 Qualification Filler,Process-Specific Shielding,6G Inclined Pipe (Qualifies All)
[bookmark: _qijypm7hey2y]4. OSHA Safety Hazard Identification & Protocol Integration
Safety compliance is fully integrated into Game 4 decision loops. Unsafe parameter selections or failure to clear hazard checks during speed rounds trigger instant point penalties and invalidate competitive qualification runs.
[bookmark: _lb3uypji5rrc]OSHA Compliance & Hazard Mitigation Checklist
·   OSHA 29 CFR 1910.252(d) - Fire Watch & Prevention Protocols:  Verify that detailed training in safe equipment operation, hazard awareness, and fire prevention has been completed. Confirm that designated fire watch personnel are actively stationed in elevated-risk hot work zones during and after welding operations.
·   OSHA 29 CFR 1910.255(a)(3) - Operator Competence Validation:  Ensure that operators assigned to specialized resistance or automated welding equipment have been thoroughly instructed and judged fully competent by qualified supervisory personnel prior to arc initiation.
·   OSHA 29 CFR 1926 Subpart J - Construction Site Gas & Hot Work Safety:  Confirm safe fuel gas cylinder handling, secure upright storage, protective valve cap installation, and leak-free regulator connections across structural job sites.
·   Personal Protective Equipment (PPE) Verification:  Verify auto-darkening variable shade helmet functionality and select correct filter shading prior to striking an arc to prevent arc eye and radiation burns.
·   Active Fume Extraction & Ventilation Verification:  Ensure active local exhaust ventilation systems are online, calibrated, and positioned directly over the weld zone to evacuate hazardous metallic fumes and shielding gases.
·   Hot Work Permit Validation:  Validate that an active, signed Hot Work Permit is secured prior to starting torch cutting, beveling, or structural welding operations in designated facilities.
[bookmark: _gvh9dt5byc5j]5. Game 4 Mechanics & HUD Interface Specifications
Blueprint Blitz combines rapid visual symbol recognition with multi-modal controller inputs to test real-time WPS execution under strict time constraints.
+-------------------------------------------------------------------+
| HUD TOP: TIMED SPEED ROUND                              00:15.00  |
+-------------------------------------------------------------------+
|                                                                   |
|                       [ VISUAL BLUEPRINT CALLOUT ]                |
|                                                                   |
|                                    /                              |
|                            ───────/────────                       |
|                                  /  |                             |
|                                     |                             |
|                                                                   |
+-------------------------------------------------------------------+
| INPUT SELECTION PANELS:                                           |
| [1] PROCESS    : [ MIG (GMAW) | TIG (GTAW) | STICK | FCAW ]        |
| [2] CONSUMABLE : [ 0.030" | 0.035" | E6010 | E7018 | TUNGSTEN ]    |
| [3] POSITION   : [ 1G | 2G | 3G | 4G | 6G | 1F-4F ]               |
+-------------------------------------------------------------------+
| HUD BOTTOM: HAPTIC TORCH STATUS | FOOT PEDAL LINK | SAFETY OK     |
+-------------------------------------------------------------------+

[bookmark: _71hbs7bru1dz]Control Mapping & Hardware Input Integration
· Joystick with Haptic Feedback:  Provides physical resistance, simulating torch travel speed drag, work angle alignment, and positional arc stability.
· Desktop Keyboard & Mouse Inputs:  Enables rapid UI navigation, process toggling via hotkeys (1–4), parameter dropping via mouse selection, and instant lock-in execution.
· TIG Foot Pedal Integration:  Delivers proportional current control across the 40–150A range during TIG-specific blueprint challenges.
· VR / Booth Display:  Renders 3D joint geometries, structural assemblies, and blueprint callouts in real time.
[bookmark: _e356u6wptdsa]Simulator Locations
Blueprint Blitz drills are integrated into two primary simulator locations within the WELDPRO engine:
1. World 5 (Build America):  Structural assembly simulation, blueprint reading, cut-list execution, and multi-piece fabrication workflow.
2. World 7 (Qualification Challenge):  AWS welding symbol parsing, defect identification, and simulated WPS qualification testing.
[bookmark: _5imst2dlva6e]Step-by-Step Chronological Gameplay Decision Path
1. Card Flash:  An AWS A2.4 symbol card (e.g., Bevel Groove, Arrow Side, 45-degree angle) appears on the HUD with a 15-second countdown timer.
2. Symbol & Side Parsing:  The operator analyzes symbol geometry and placement relative to the reference line (Arrow Side below, Other Side above).
3. Process Selection:  Using keyboard shortcuts or controller toggles, the operator selects the matching process (MIG, TIG, Stick, or FCAW).
4. Consumable & Setup Selection:  The operator assigns wire diameter (0.030"/0.035"), stick rod polarity (E6010 DCEP / E7018 DCEP), or TIG tungsten/gas lens configuration.
5. Position & Joint Selection:  The operator inputs the target welding position (1G–4G plate, 1F–4F fillet, or 6G pipe).
6. Safety & Verification Input:  The operator confirms safe shop conditions (fume ventilation, PPE shade, hot work permit) before pressing the final lock-in key/trigger.
7. Evaluation & Feedback:  The engine validates choices against the master WPS file, updating session scoring and triggering haptic confirmation.
[bookmark: _oy9teeamkhq]6. Scoring Algorithms, Mathematical Formulas & XP Progression
Blueprint Blitz utilizes standardized performance formulas to compute session scores and award Experience Points (XP).
[bookmark: _2z8xtoyrdwgd]Final Score Formula
The overall session performance score balances technical selection accuracy, operational speed/consistency, and safety protocol execution:$$\text{Final Score} = (\text{Accuracy} \times 40) + (\text{Consistency} \times 30) + (\text{Safety} \times 30)$$Where:
· $\text{Accuracy}$  = Ratio of correct symbol, process, consumable, and position selections (0.00–1.00).
· $\text{Consistency}$  = Response-time uniformity and speed variance stability across flash rounds (0.00–1.00).
· $\text{Safety}$  = Compliance percentage on hazard mitigation checks, PPE selection, and setup rules (0.00–1.00).
[bookmark: _xyzdzxg0uwkr]Experience Points (XP) Calculation Formula
XP progression is calculated directly from performance metrics, applying point penalties for incorrect WPS choices or safety non-compliance (defects):$$\text{XP} = (\text{Accuracy} \times 10) + (\text{Consistency} \times 5) - (\text{Defects} \times 50)$$Where:
· $\text{Defects}$  = Total count of incorrect process pairings, invalid position assignments, or safety protocol violations.
[bookmark: _m09b1cdphf21]Standardized Evaluation Metrics
· Symbol Accuracy (%):  Correct mapping of AWS A2.4 callouts to joint types and joint preparation details.
· Processing Time / Speed Variance:  Average decision latency per blueprint card, measuring real-time recognition speed.
· Hazard & Safety Compliance:  Maintenance of safe operational parameters, PPE shade selection, and active hazard mitigation.
[bookmark: _cffsi5gyqozx]Program Tier Progression Thresholds
[ BRONZE TIER ] ──► 500 XP | 70%+ Accuracy | 1G Flat Position Unlocked
         │
         ▼
[ SILVER TIER ] ──► 2,000 XP | 85%+ Overall (80%+ Blueprint Blitz) | 2G/3G Unlocked
         │
         ▼
[ GOLD TIER ]   ──► 5,000 XP | 92%+ Overall (90%+ Inspection Hunt) | 4G/6G Unlocked
         │
         ▼
[ PLATINUM ]    ──► 10,000 XP | 95%+ Overall | AWS D1.1 Qualification / Remote Operator Ready

Tier,XP Threshold,Module Accuracy Criteria,Unlocked Privileges & Program Status
Bronze,500 XP,70%+ Overall Accuracy,"Access to 1G flat plate drills, basic MIG missions, and daily leaderboard entry."
Silver,"2,000 XP",80%+ Blueprint Blitz Minimum  (85%+ Overall),"Access to Season 2 Operator modules, 2G/3G position challenges, Stick/TIG advanced drills, and weekly 1v1 fillet bracket."
Gold,"5,000 XP",90%+ Inspection Hunt Minimum  (92%+ Overall),"Access to Season 3 Pro League, 4G overhead, 6G pipe challenges, Inspection Hunt, and team fabrication builds."
Platinum,"10,000 XP",95%+ Overall (Zero Defects),"Master Weld-Off qualification, AWS D1.1 3/8-inch Limited Thickness testing, and Remote Robotic Welding Operator job-matching status."

