[bookmark: _6cxks1sumjfg]Welder Esports Study Guide: Game 6 Overhead Chaos (AWS D1.1 4G Position)
[bookmark: _n7gheaifrt7n]1. Program Context & Overview
In the Welder Esports 120-Day Curriculum,  Game 6: Overhead Chaos  serves as the core technical benchmark of  Season 3: Pro League (Days 61–90) . This phase transitions learners from horizontal and vertical positional welding (2G/3G) to overhead structural operations (4G) and pipe configurations (6G).
                               120-DAY CURRICULUM PROGRESSION
+------------------------+    +------------------------+    +------------------------+    +------------------------+
|   SEASON 1: ROOKIE     |    |   SEASON 2: OPERATOR   |    |    SEASON 3: PRO       |    |   SEASON 4: MASTERS    |
|      Days 1-30         | -> |      Days 31-60        | -> |      Days 61-90        | -> |      Days 91-120       |
|  Safety, MIG, 1G/1F    |    |  Stick, TIG, 2G/3G     |    | 4G Overhead, 6G Pipe   |    | Remote Robotics, Certs |
| Games 0, 1, 2          |    | Games 3, 4, 5          |    | Games 6, 7, 8, 9       |    | Games 10, 11, 12       |
+------------------------+    +------------------------+    +------------------------+    +------------------------+
                                                                         |
                                                                [GAME 6 MASTER FOCUS]

Overhead welding represents one of the most physically and technically demanding challenges in structural fabrication. Game 6 simulates the inverted physics of the American Welding Society (AWS) D1.1 4G groove position, where gravity continually pulls the molten puddle away from the joint, creating high risks of sag, spatter, and weld failure.
[bookmark: _4lkly82cmfqj]Program Progression & Tier Requirements
Mastery of the 4G overhead position is required to achieve high-tier certification within the platform:| Tier Level | XP Required | Minimum Overall Score | Positional & Assessment Prerequisites | Career & Qualification Status || ------ | ------ | ------ | ------ | ------ || Bronze | 500 XP | 70% | 1G Flat Position proficiency; OSHA Safety pass | Entry-level apprentice readiness || Silver | 2,000 XP | 85% | 2G Horizontal / 3G Vertical proficiency; Blueprint Blitz  $\ge$  80% | Intermediate operator status || Gold | 5,000 XP | 92% | 4G Overhead (Game 6)  / 6G Pipe proficiency; Inspection Hunt  $\ge$  90%; Signal Latency  $\le$  250ms | Structural & pipe specialist readiness || Platinum | 10,000 XP | 95% | Master Weld-Off (AWS D1.1 3/8 in test); Zero defects; Remote Robotic Qualification | Expert Welder; Job-ready + Remote Operator |
[bookmark: _bpous2qqvttv]2. AWS D1.1 4G Overhead Position & Inverted Puddle Physics
[bookmark: _e1o7czl8eqzo]Physical Forces and Puddle Behavior
In the 1G (flat) position, gravity assists in seating the molten weld puddle into the root of the joint. In the 4G (overhead) position, gravity acts against the weld, pulling the liquid puddle downward away from the overhead base metal plate.
· Gravitational Sag and Drip Events:  If heat input is excessively high or travel speed is too slow, surface tension breaks, causing the molten steel to drip out of the joint, resulting in dynamic loss of joint fusion, heavy undercut, and severe spatter.
· Surface Tension & Cohesion:  Holding the puddle inverted relies entirely on managing thermal energy to maximize surface tension. The weld puddle must be kept small and solidifying rapidly ("fast freeze").
                              INVERTED PUDDLE PHYSICS (4G)
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[bookmark: _34atnrpnhk5g]Short Arc & Fast Freeze Operating Parameters
To counter gravity during Game 6, operators must apply strict parameter control derived from baseline game mechanics:
1. Reduced Amperage / Heat Input:  Amperage and voltage must be set lower than in 1G or 2G positions to limit total puddle volume and thermal mass.
2. Accelerated Travel Speed:  Travel speed must be fast and consistent (exceeding the 1G baseline of 5 mm/s) to prevent liquid metal accumulation.
3. Short Arc Length Maintenance:  Arc length must be tightly held at the target 3 mm distance (trained in Game 2). A long arc increases arc voltage, widens the heat zone, decreases surface tension, and triggers immediate spatter or sag.
[bookmark: _1p1uy175xt36]3. OSHA Overhead Hot Work Safety & PPE Standards
Overhead welding poses severe hazards due to falling molten metal, high-intensity ultraviolet radiation reflection, and dangerous fume concentration directly above the operator's head. Compliance with Federal OSHA standards is mandatory before entering virtual or booth environments.
[bookmark: _ll5whv60g2f8]Applicable OSHA Regulations
· OSHA 29 CFR 1910.252(d) Fire Prevention and Protection:  Mandates detailed training in the safe operation of equipment, fire prevention, hazard identification, and overhead hot work procedures.
· OSHA 29 CFR 1910.255(a)(3) Resistance Welding Equipment:  Requires operators of specialized welding equipment to be fully instructed and judged competent.
· OSHA 29 CFR 1926 Subpart J:  Covers safety standards for gas welding, cutting, and hot work in construction environments.
[bookmark: _jungx9r2q13z]Mandatory Overhead PPE & Booth Safety Protocols
                          OVERHEAD HOT WORK PPE CONFIGURATION
                           
                            +-------------------------------+
                            |   Auto-Darkening Helmet       |
                            |   (Variable Shade 9-13)       |
                            +---------------+---------------+
                                            |
                                   +--------+--------+
                                   |  Leather Jacket | <-- Overhead Spatter Protection
                                   +--------+--------+
                                            |
                            +---------------+---------------+
                            | Heavy Leather Welding Gloves  |
                            +-------------------------------+

1. Head & Face Protection:  Auto-darkening welding helmet featuring variable shade capabilities adjusted for process intensity, paired with flame-resistant headwear (welding caps/hoods) to block overhead spatter.
2. Body Protection:  Full leather jacket or flame-resistant sleeves tightly fastened at the collar and cuffs to prevent molten drips from entering clothing folds or boots.
3. Hand & Foot Protection:  Heavy leather welding gloves with high thermal resistance and steel-toe boots with spatter-guard tongue coverage.
4. Ventilation & Fume Extraction:  Positioned directly at the plume generation point to capture harmful fumes before they pass through the welder's breathing zone under the inverted hood.
5. Administrative Controls:  Active  Hot Work Permits , designated  Fire Watch  posted during and after operations, and clear fuel gas cylinder securing procedures.
[bookmark: _w54zmvlgk8c3]4. Game 6 Simulation Mechanics & Controls
Game 6: Overhead Chaos  uses a specialized simulation environment to test an operator's ability to maintain focus, thermal control, and steady motion under inverted gravitational conditions.
                           GAME 6 SIMULATOR HUD INTERFACE
+-----------------------------------------------------------------------------------+
|  [OVERHEAD CHAOS]          AMPS: 110A    ARC LENGTH: 3.0mm    SPEED: 6.2mm/s     |
|                                                                                   |
|                               INVERTED BASE PLATE                                 |
|                         ===============================                           |
|                                    [ PUDDLE ]   <-- Haptic Centering Zone         |
|                                        /\                                         |
|                                       /  \                                        |
|                                      /    \                                       |
|                                 (TORCH JOYSTICK)                                  |
|                                                                                   |
|  DRIP WARNING: NONE               SAFETY STATUS: 100%           DEFECT COUNT: 0   |
+-----------------------------------------------------------------------------------+

[bookmark: _jqm49pl5x2qo]Technical Setup & Interface Mechanics
· Inverted HUD Display:  The visual display renders the weld joint at the top of the screen, reversing vertical perception and forcing the operator to push metal upward into the root.
· Hardware Interface:
· Joystick with Haptic Feedback:  Simulates torch weight and directional gravity drag pulling down on the operator's hand.
· VR Headset Integration:  Provides full 3D spatial orientation for 4G overhead plate alignment.
· Small-Footprint Booth Setup:  Features physical torch mockups, variable-shade auto-darkening helmet simulator, and integrated fume extraction controls.
[bookmark: _il6cg1dz5zlo]Execution Objectives & Failure Modes
· Primary Objective:  Deposit a continuous, uniform weld bead along the 4G groove without experiencing puddle drip events or structural defects.
· Target Core Parameters:
· Puddle Diameter:  Maintain 5.0 mm ( $\pm 0.5 \text{ mm}$ ).
· Arc Length:  Maintain exactly 3.0 mm; long-arc triggers visual buzzers and rapid puddle instability.
· Travel Speed:  Fast, consistent travel speed to manage fast-freeze physics.
· Defect Conditions & Penalty Events:
· Drip Events:  Occur when thermal energy accumulates, causing molten metal to drop. Triggers instant point deductions.
· Undercut:  Caused by excessive travel speed or improper torch angle cutting away edge metal without adequate fill.
· Porosity & Slag Inclusions:  Resulting from incorrect arc length, shield gas disruption, or failure to clean interpass layers.
[bookmark: _x1h8tvrssm05]5. Scoring Metrics, Formulas & XP System
Performance evaluation in Game 6 follows the unified Welder Esports assessment framework, weighted across technical accuracy, operational consistency, and safety protocols.
[bookmark: _4iegonsn7jay]Unified Scoring Formula
$$\text{Final Score} = (\text{Accuracy} \times 0.40) + (\text{Consistency} \times 0.30) + (\text{Safety} \times 0.30)$$Where:
· Accuracy (40% Weight):  Measures adherence to target parameters including puddle size ( $5\text{ mm}$ ), arc length ( $3\text{ mm}$ ), and travel speed.
· Consistency (30% Weight):  Evaluates bead profile uniformity, stability of travel path, and avoidance of rapid variance.
· Safety (30% Weight):  Measures pre-weld booth inspection, PPE selection, fume extraction activation, and adherence to thermal/hot work rules.
[bookmark: _ljklrbg8s8w8]Experience Points (XP) Calculation Formula
$$\text{XP} = (\text{Accuracy} \times 10) + (\text{Consistency} \times 5) - (\text{Defects} \times 50)$$
                                  XP CALCULATION FLOW
   +------------------+
   | ACCURACY (0-100) | ----> x 10 ----+
   +------------------+                |
                                       v
   +------------------+              +---+
   |CONSISTENCY(0-100)| ----> x 5  ->| + |
   +------------------+              +---+
                                       |
   +------------------+                v
   | DEFECT COUNT     | ----> x 50 ->| - | ====> [ TOTAL GAME XP ]
   +------------------+              +---+

Note: Any safety breach or critical drip event registers as a defect, deducting 50 XP per occurrence.
[bookmark: _jyxywqbqos5n]6. AWS D1.1 Inspection & Qualification Protocols
To successfully pass Season 3 and progress to Season 4 (Masters), performance in the 4G Overhead position must meet the structural quality standards outlined in AWS D1.1.
                           AWS D1.1 QUALIFICATION FLOW
+----------------------+     +----------------------+     +----------------------+
|  45° Groove Test     | --> | Visual Inspection    | --> | Guided Bend Test     |
|  Coupon Weld (4G)    |     | 100% Pass Required   |     | Root & Face Coupons  |
+----------------------+     +----------------------+     +----------------------+
                                                                 |
                                                                 v
                                                      +----------------------+
                                                      | Welder Qualification |
                                                      | Record (WQR) Issued  |
                                                      +----------------------+

[bookmark: _yxfxzggkgyl]AWS D1.1 Table 4.11 Visual Inspection Criteria
All 4G simulation runs and physical test plates undergo a 100% visual inspection based on Table 4.11 criteria:
· Crack Prohibition:  Any crack is acceptable under zero conditions; zero tolerance.
· Weld/Base Metal Fusion:  Complete fusion must exist between adjacent layers of weld metal and between weld metal and base metal.
· Crater Cross-Section:  All craters must be filled to the full cross-section of the weld.
· Undercut Limits:  Undercut must not exceed prescribed code depth limits ( $1/32 \text{ in}$  or  $1 \text{ mm}$ ).
· Porosity Limits:  Complete absence of visible piping porosity on root or cap passes beyond code allowance.
[bookmark: _ax7onv9ymzoh]Destructive Bend Testing (Guided Bend)
Passing visual inspection allows the specimen to advance to destructive guided bend testing:
1. Test Coupons:  Mechanical specimens are cut from the 45-degree included angle groove test coupon.
2. Root & Face Bends:  Specimens are bent around a standardized die to test the face and root of the weld.
3. Acceptance Standard:  To pass, the bent specimen must exhibit no cracks or open defects exceeding specified AWS dimensions in the weld or fusion zone.
[bookmark: _3tjs51iwovs]Physical Qualification Pipeline
In the 120-Day Program, operators can validate virtual 4G performance through the mail-in test kit system:
1. Order the standardized AWS D1.1  $3/8 \text{ in}$  limited thickness groove test kit.
2. Execute the weld strictly following the designated Welding Procedure Specification (WPS).
3. Mail the welded coupon to an accredited testing laboratory for Certified Welding Inspector (CWI) visual evaluation and guided bend testing.
4. Upon successful completion, receive an official AWS Welder Qualification Record (WQR) certifying structural competency.
[bookmark: _qjp3h6ae8mxx]7. Daily Training Routine & Tournament Integration
To achieve Gold Tier status and master the 4G Overhead position, candidates execute a structured 6-hour daily schedule:
                              DAILY 6-HOUR TRAINING LOOP
+-----------------------------------------------------------------------------------+
| 09:00 - 09:45 | Classroom Micro-Lesson (OSHA / AWS Standards & WPS Review)        |
+-----------------------------------------------------------------------------------+
| 09:45 - 12:00 | Guided Simulator Drills (Focused 4G Overhead & Fast Freeze Reps)  |
+-----------------------------------------------------------------------------------+
| 12:00 - 12:30 | LUNCH BREAK                                                       |
+-----------------------------------------------------------------------------------+
| 12:30 - 14:00 | Ranked eSports Tournament (Same-Seed Overhead Joint Challenge)    |
+-----------------------------------------------------------------------------------+
| 14:00 - 14:30 | VOD Review & Puddle-Cam Telemetry Analysis                        |
+-----------------------------------------------------------------------------------+

[bookmark: _ex59o6mue4wy]eSports Tournament & Recruitment Pipeline
· Ranked Tournaments:  Tournament software hosted via hub.esportsleaguehub.com synchronizes player data and match results.
· Leaderboard Tracking:  Player stats—including accuracy, consistency, safety scores, total XP, and best welding position—are stored on platform databases.
· Career Placement Pipeline:  Qualified results automatically sync with recruiting workflows via GoHighLevel (GHL) integration (ghl_contact_id), creating verified candidate records for structural fabricators and remote robotic operations programs.

